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Rural Show Window 


HIS “customers’-eye view” of a certified 

milk factory is a match for the urban food- 

processing plant with beautiful grounds 
and buildings, visitors’ gallery, and product 
“not touched by human hands.” Eyewash, yes. 
The show-window front has little to do direct- 
ly with the quality of milk produced or the 
routine of its distribution. However, the neat, 
bilateral squatness of the layout suggests a 
solid farmer with his feet on the ground but 
not in the mud. We doubt that the state milk 


inspector has to stand over him with a club to 
keep his product up to minimum legal sanitary 
standard, or that he has to dump much of his 
product on the highly-competitive standard 
milk market. Agricultural engineering is here 
applied, not only to the tangible problems of 
efficiently producing high-quality milk, but 
also to the psychological intangibles of cus- 
tomer appeal, owner’s and employees’ pride 
in their work, and possibly even bovine con- 
tentment. 


ae 
. 
5 


a 


pees SR Ow Se Se 


. 


a 


VOL 2 


of the 
of ret 
will a 
ursu 
* 
conta 
tuniti 
intere 
the < 
meet 

x 
count 
atten 
acteri 
and | 
comn 


eS 
Betsy ea = 
Sine cm Le - ae 
am rd By ee ee oe 
: re a Relate aa ge? Coe bees SH 4} M 
oo, s se ate EY ; ae pt facta Peeters t : 
Se i = foe ey igs POE ea Rete sy Se an re, os 
ae Re i ae Ba ‘4 bos, 
Bale ae RAs es Creat OP nae FS ae 
eS . 
he ‘ 
“ <. | 
J 
se AGRICULTURAL E 
an! NGINEERING — 
alee ne oe * § Rees } % » = * i Cy a er emake ae : 
Ce oe hg AS ae Bees ee PEED et ee ee patty. Re re biotin , 
\aestey = . eae See a ae fps 4 < ee ae ee - pie ee € r eee 
ae . * i x e "i 3 PRS, ‘ é a : é % + aes ty : es Seba 4 
oer : Fok spt t Soe hus ‘ 5 a r 3 : % x ‘ ce eae 3 
r poe : 3 : is ae : ESE BRO 3 i : 2 co Ses ie ee a. —— 
mee Pte, ee : ‘ eos . i a : Che Sea 
Sy ges? : ee Co ee e a % CORE ie pec OSs: d 2 
E oe i ee BS : ‘ : : , Ae ee a xe o.: 
Pee : 4 : : wee ; : 
ee Re } BONY : ‘ ‘ sicagree” as : 
ea ¢ eet - > . 2 z ee ae - 
Fo +! A See % oy. s 3 $ ‘ a ey Se Sea 4 N 
es . 2 af : : eet ee : Bees Se 
‘a ae ‘ ‘ ear e 7 
ae ee : 5 3 . oe : 4 Shey Ae ae 
tg SS oe lll ae — « . ee ee 
nek ee ore F : 4 = e ‘ RR r $ : Z cg eee his . 
EN : a ‘ ; | as : eo oes F : ; ee 
ec eee :s sare ere a ; 6 ifs i : i ‘ meg tea 
ira —* = i: b bed : Ge ee iP OM es Se 
tbe sree oes. . ¢ Se ek. 3 a Moss: ..- See “ . e. é OE eg be Berk - 
Ean,” ee ee ee ee ~ § ha. ee ae a se : : 
Bige 8 eM s) -/, coripen es i. opty ears” ae ee ee > és ES Tits . ‘ : ee 
a ee SE, Sakti Beep hee Oe 453? ee i, Ps ee ROE: i Soe * ee 8 a Ae a ve, . 2 ss eae SpA F 
Dice o aa 2 Oe on aS tite h — UU” Re aT ee ee 
OS ans ——— ce —_——-— ae =f Pare oe — i A lin I: BS Stee | d 
Gee an Te = —— - __™ bob nln ¥ ree , ay wre ——_ : - age. Ree ee eee 
Dasa, Se re aoe Rept gati aa - = 2a ‘= ee z : P 7. ies OI i Sf 
Peat eerie ME arte pee ‘ See “4 g TT Fame 3 =. . _? — —_— a A Bees ; 
ine é, Rr Na hee ee a teres Fear spk - ill yee ee pee ee Re ae ~ as. “we 2 SSS eee 
ie: Ye x pisie seek we paar ae seme ae — Pete: Pre cs, pen es ee a eT eT ee . Ce ass 
eae Tapper ae . < » ee Ee Pee uae iia. ee EES NE oa oa” eee. ae 
aes eee al 4 : — neo aes ae ee ay Beer es 2 a 
eter? 3 eS . a = —— igi Oe ee a - s ; ‘ “ia ee. ee, 
Behera: F- . pie - 2 ao SCT = == "es ie ans) ee 
ey oh ee ie . : : $ a Le eer ao Sie a : Ene Pie a ie ae eee. . - pete ae 
ogo er - 3 vee et tk a Te | aay oH Say " ea Saas 
ee ey . i sg 3 al ee as. a, eae a et ee a oe 
oe yee oe ce Be ick eon Ke am i Yo aa ~~ ope or, 
cpa tae * Pleas gant Bree eee. kc kan ae es ae en ae . Bi ee 
ok ne . . > CSR CNC ee ae ok? "hee aaa a iy a A 
eee pi: yd . © lm me OTe OS Tee pete a eee es ~~ Sau ? fi 
Ries a N P “3 — ee po) a et eae er So 4 ‘ g 
coat 5 ita i. , | 4 5 2, ' : ‘ ' 
ects heen i PS oe i — S| Se... | T 
ee ya Be kg ch ia . : tis ese ; ‘ . Ld a 
rea yee oe Se os “meme Dee Rede SE a ae. ae af mie eS os E p U.S 
le ey geet saa Poet a rg ren PO rate i peat oo RO Bn ae a set | oe) EN . ve 
oan gabe”: Maer oe ee Lan hee Dk tr Pere Pee a RT a ee i Ree a a os er ee 
ey 5 ‘eae: : BS fad ie i ; OE EP Mes a EE fob SOE et ORT Me ea - a - ee 5 —~ 
ee ac a ot See Me \ a al ages ‘ ee pe OLA pee St ct cpa oe a ol ga sal 5 re = a servat 
Wea + Dir arr ee i Bie * bignas ng ee CO Ni Se ee Mee as aac tie. i eg 
aes oe “4 FR Ls ae a awe aa . rae WE 2 BRO 5 ‘ wate tag -* a . rh = 5 
ee , ae gaat a di gti : ‘, BR De ee eee cat . * ai a y f 
eo ae "ane cS seen De oe ee ee A ET bageoua spe (ies Sh Adi 
Sina Be a gee — Gech h BR me ee Bt foe: "pe S09" : e a ae eee yu 
: ay! i ——— AX z des + ae z Z eg SF wiles <a iti: bie Pg Has ees 7 - pot! Bree age 
a ee Se ae a ale co ea FM £ : 3 ie a sz a ee aa ae a T 
icc) ea eam as aed hee T: $743 eae Beare one sie BN set ee Ee gt neh ee Baty : * ieee Se eee ek oe ae — s enn 
re 4 er PL ah ig id Bigs Ce ie one Ba hig er kee tt NE ee Os 
i. en i Le SA PEE EI CE Sy pe esau SO eee, ee Be of th 
pa: <a Wa ae ell ™ ‘ ee... re ‘9 A eee ig ae RES «BE Cals te fet SO as th igen ee Seige “ ne te pe 
ee tomes =F Sage eee . 6 gh pire SATs Chas At are NF, oo a I, en og ag one eee ae men 
7 i i ae ages a te i a Ms ae ae je 8 te ti ey re ah te a ee i 8 Re te gin Bin cms aaa ee = rst ss 2 Se 
: $s oe aaa ea nd ee ht ott ete Pee Pgs, Ws BEE ah ean es! alg Oe Eats ar EE wpe | eae ea. | 
a ee “ eT es os ane parece, Les eat ea, Wik 5a ag ete Pais fa a Bip Gh Bar eisi.. Fy 6 pe ee cultu 
a aoe yt spp Na Mg CO At AS SOE Pera PN Gee SDT A iE Be ee ge Meee SP, se age ao ee ime oe ss Se ee sec Pageaet f C. 
ke 5g OT eae Na ee AR oO Fae Pegs Ge or Tae Sa le eka a NE gs, Cee: . pos ee, ee pearaies “See ae 
be : pe ae Ci nF SOMO a ie Pe gd ai bs a4 PLY Be tae Bee og Jie” Sty Tig) ig ae Pe Cig OO Ng epi ee aE Mie eet? ee oO 
eee a See pale So BOS Oe, Opps Fp A eget pone in eee at Aik oe ermaeiet Se sin oe. a ae PE be eee Se oi, 
ee Wt Te i ae a aA 2 ee te beret be’ pat ea EE I get Bag” See oo eps he Tiga Bes see irigiie Gan e C 
: OO LE le a, ORE iit Oc i ae +S CUE ig Oh ens ae ee PG Ae a RES ce ae ne 
“ odie ioe” ele ag ap ALD Tia te BS tg” ae + oe GF, om, re EE wg Eis on HOG * LF Me ee Tt F Pee: tik * gM 
c i elle, Peg “tp Bey, tg at oe 4 Tele Ed ai de Oh ae ek Os hy ginger Faw he toe SF ig Oe ect Togo: eS ee or fa 
Be ‘a ee ee a” EE A POOL Gielen ait pgs ns gst RE I by RIMS We cau gan s, Pog lg tg aes * Mah, URN ee ee * 7 
: : eg Pi I rn oh hie ail Beet § Dts Rp Ale Begg gn, het ak Dp nbenaag Nr. Br Som PM igh ge ge oe Res ial 
eke SPS f SeGhe OS hed Gene oe ate Sigg SOO gai re nh ah is I arr POR oe Pe Ps bok OR tite eel on ge : ‘ tals. 
Bates | Giperte cs ngs Pies Ve phe g Me: le hee, ln Fae OM ee ae fg sorts Bare p CPM gt ee Pg SE ; Bink ee Cig Mk ys aoe ? 
ata ar? LE he Pe de A hgh yy We gis is, Pe” Maal EE in ne os A ae Z gh te ed = LN nag ed Me « g 
ates pS So” tn ig OO AS Bi oh, Mahle Be eB eT oe hg, ie eee, 92 pie ery Gok vile eS! gee OP REGS Ee a ge: “3 gers. 
a ye MOP yt tk iy ai A eee” Mein a” my, Pe Pe edie ad PE AEH CS ge ge RY Sih Se EPL Ree a8 J 
pate Co CIO et fe ¥e dF Oe aa rete he “CVn ra me RD,” args AL, Em Fat Pt Ps ee » og Oe 8 lng CR ig eee Dh tae ee Be y. 
Pesos Sr RE GEG OT age ae Pas a FLA Wier Rare Be Ge he lag hin, ae IE Ce ss Bly IEE ane Mp ae he 
Paige fas i 20 INES Tate ee Doom ne om nt GB il SAD ile ee Rail gs We PT ages “gi ig Me Song a oa Oe eo aw bee eis Ls * oad ‘ 
Peg er as A eee Lhe dey ys! tes gp Z Pi col yas Lg be othe Otol gage NE Ge Pear SRO wage te sty He EOE SUT gh ARE chy ONG eee >. es desi 
<i eee $F eS ae yp: LE Pie HAN bes TRE Ie I i Goa Eg fae as LG Epa! tag ee Tc Cha eee ee Fo 
Bae ak ee tet St rc WO payin, sy og t9% aie a a ie bE LO A, OE a ng BE ES as Ee Sy 4 ts se alg Bt A et a ‘ 
1 eee Bg a Ss a as i are eRe Con Oe OT EET ta at eee SE ee See S - ¢ 
fee tes 5 Sales Fp et Leas Ses id aie Ein fee lie dae eg Giga A chet Bee at bP Tet ci Oe geen a ar ate  2 
Ree Pier im OE Lith bee) la, Pd ig ay gt Pe Oe ah Oe a oO Le te pipes ee Fe B Rj REE gl TT pd ages.” 
<iidopaig oh ieee $% O02 i ag fg ioe ty x 6 TP A SIRF fae M- sBGe ate a” s 5 al makes Pgs We ; Sosa a sente 
STS aes Sb, NGS BI eI tid <6 See Yh ght, a : 5 ee ATE Bs ig ag ht wa OEE os hearing Oe By - 
eEcr trke & po. Z ad ¢ ‘* J Pn gee oe Pop Magee “2 ‘ - ae A 3 i Sain gt PP} 
fate ah thi, DAE IB - ode 7 bach it 5 Fr Tid EM te EI Ie Bile ety Po i, TD een alee age Fo eV age 
Ngee ae vs 8 ae EM a Gee LE 2 GY DAF Mies pg RS true Oe ne ME MO Ce PE A OO eae : n 
‘yee oa J HE (spite Che yi os t. Ms SS * vie Tato Mere ES a ies vif. Me bee ese ae tee od tle Ie he Bo ee : 
tae Bag oO ee ek Sg iL ee, ag Oa FE NRE Mey Ole Sa eg. gS gle ee ey dep ae RE 1 ES of e 
oh. Sani Ko ee. # ME <4 at Pte “4 i » Mig « —_ 7 A ms ‘ SIE ha AEM oh a! pre a a , ee 5p Soed Dg eg ee tae a a 4 
Ups ae ae oe “ae 4 tiny, OO Ge, Gh se tag % soe ash ee ae ky eS gi I Sat oe OE gt MMA EI 4 5 iP my Br on ei OE ey os 3 : 
3. ade han! Gx Me ag ee 8 al ae ea 8 i ae hee Me bee ie ie ee ee Oe ae A ig Set a te: : th 
"hv ee OI ba ee Si ig Ae Poss , oa oh TC gS ia a ‘ tlh fn LO On a Oe ae WF Fade * Me le: mete ae S 3 othe! 
a 3c os Mi, heter ben, A Shs a a! AO AM | ha es eee” © 6 La he ee cs meee Pape me * 2 Ni OOD A, aE Ah 7 
2 GM, “sl ahs,” ons oe 2 ss 6 te PN ab A eee lag ge ee tips: a. gr Ps ‘ Ch ae 
< etbaas - i J ct fe A "OCLs mg ing 7 en Sie Bh Oe 4 > Lo 5 Ng et fae 8 OEY Ma 2D sig A ae TE ls em 
ee ay ot igen Boe Tage sie ig & ‘i a OM A pete” Giles ty ST 9 od SRO) ed gee ie eae & ee pie en Cos Cees i 1 r 
erie i, GN tah, CM IEE. AE ie, i mh oe Ahk (Gs hig gf oes, Ae Dg AM ig EF de. “cmt WHE AEE os IE rs is Pol: ise | 
eres WE TAK iy eA PEE GE: yh ‘ J bg 5 Pham ae Pn he! hth Ate oh Ie 5 yp IS a eae Chie : 
ein 9g i othe Pres oo he 4 é bo Bie Dies Ee = % Gongs fi LS he ie Se ey et ie, Beg et in 
$ ie ea 4 e: tn é ng, Ber 7 gy a tyl pe Gta hd SR AEA Ane on te bs em bn 0 i he Te aa ' 
(2 ee Bs fie SA ig & ~ tt th Eto te een PO sg VIP od, Me oye we gue he Vidhan we lh i et ye Ot il Ml ir hie 
ey Se Oot, © yma “Gg , ot a Se Lae a pth Cn SMP ee i Sa Naat; Soneh IGS coe. Kiet Wx Pie PG phe 1 
Se) Cag ns Vig dee * 7 CE Garr # = al Zo 7 tg arg a #2 Sates SR PE SoBe i ots eM ig Me NP a te oP Ri ages” St cud: 
rsa: SC a. LAM Md ek det s 4 hing te AP a gn 4 ca Le rng ae ae a eM Oe? ious EE Td GO. 7 | : 
ages =. : — bn he é SO GO OP tea A ge gt ioe ; Aa man. 
2 a ee a - ws ‘ GE LA ae rig a, ae “hig inte CM ie pode ge * 74 ; 
AA co - . i a hs Ie as * $ 
» SS ea EL i AOR BE Ji. fa Oi neer 
Veet 
ae ee 4 
Je ; J 
resent neer 
ea = smal 
7 . 
ae assis 
eer te * 
ers 
Bone = beca 
sy) oy : 
ae deve 
ae : Et 
rd indi 
et inte: 
aor Se — d 
‘ oe eve 
Sameer lt 
ae Saeenaes 
Re pert oa nun 
IR se Vs 
oes este 
he Geena 
bh ea of t 
Rs Se, 
Ce hae 
a tee ae 
va ce aad 
jaye ea 
fee 
ce. 
ee ee 
ate os ae 
ekg Bee 
eee = 
es > Na R “ 
eee. Fares mages i st, ee F ? 
Ramee? yore ts bow aber ere” . 
SE SS atid A ise i i alan Sati aa 
iT a = = 2 ae oy mes "h 
i a e 7 _ “ate 4 7 - oe 
ees 
F nea ail 
pee ee ane me 
Poe ee) Re j ‘ ta 
Ae 
yi. a 


ee 


— 


VOL 20, NO 4 


Meeting Contacts 


UMEROUS A.S.A.E. members place a high value on 
N the opportunity for contacts provided by meetings 
of the Society. Following popular demand and the custom 
of recent years, the annual meeting at St. Paul, in June, 
will again provide a liberal allowance of time for individual 
pursuit of information, viewpoints, and acquaintance. To 
the uninitiated, and to those who may have enjoyed such 
contacts without analyzing attendance as to contact oppor- 
tunities, it may be a revelation to learn more about the 
interest and viewpoint groups which they might meet when 
the agricultural engineers next gather at their annual 
meeting. 

Some four hundred or more, from all parts of the 
country, will probably be present. Based on an analysis of 
attendance at the last fall meeting of the Society, and char- 
acteristic differences in the types of attendance at the annual 
and fall meetings, the number in public service and in 
commercial work should be about equally divided. 

The public service men will include many from the 
U. S. Bureau of Agricultural Engineering, the Soil Con- 
servation Service, and some from the Rural Electrification 
Administration, Farm Security Administration, Agricultural 
Adjustment Administration, Forest Products Laboratory, 
Tennessee Valley Authority, and probably other agencies 
of the federal government. College and experiment station 
men will be present from practically every important agri- 
cultural state in this country and from several provinces 
of Canada. 

Commercial representation will include manufacturers 
of farm equipment, of parts and accessories, and of mater- 
ials, together with public utilities, publications, farm mana- 
gers, and a scattering of other interests. 

Among the fields of engineering application, research, 
design, and development may be most strongly represented. 
College teaching and extension may be equally well repre- 
sented on a percentage basis, if not in actual numbers. 
Many of those present will be men applying some measure 
of engineering knowledge and ability in a miscellany of 
other ways. 

About 30 per cent or more of those present will be men 
in positions of engineering and general administration, in- 
duding presidents, vice-presidents, general managers, works 
managers, division managers, department heads, chief engi- 
neers, assistant chief engineers, professors, senior engineers, 
and superintendents of various kinds. 

Another 25 per cent will be men with the title of ‘‘engi- 
neer”’, including those in various specialized applications. A 
smaller but significant group will be the younger associate, 
assistant, and junior engineers, some of whom will attend 
because their employers see in them great possibilities for 
development; and some of whom will be there on their 
individual initiative and expense because of their intense 
interest in agricultural engineering and in their personal 
development. 

Undergraduate students usually attend in substantial 
numbers. Those who do are some of the most able, inter- 
ested, and farsighted—the agricultural engineering leaders 
of the future. 

Most of those present will be A.S.A.E. members, but 
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as many as 40 per cent may be nonmembers, including some 
of the speakers, some prospective members, and interested 
observers from related fields. Probably 50 per cent of the 
charter members and of the Fellow grade will be on hand 
to chin with their old cronies and make new acquaintances. 
They will represent about 10 per cent of the attendance. 
Around 25 per cent of the Society’s largest grade group— 
Members—will contribute 35 per cent or more of the total 
attendance. The Junior Members and Associates find it 
more difficult to attend, but enough will get there some- 
how to make up 10 to 15 per cent of the meeting group. 

All possible combinations of interest in the technical 
divisions, ranging from specialists in each division to ad- 
ministrators of work under all divisions, will be represented. 

Whether the individual wants particularly to contact 
new information, stimulating viewpoints, or different per- 
sonalities; men who are older, younger, or about the same 
age and state of advancement in agricultural engineering; 
prospective employers or employees; old friends or new 
acquaintances; research men, educators, or other application 
specialists; men from any particular section of the country, 
field of employment, or technical division interest group— 
the A.S.A.E. annual meeting at St. Paul will provide the 
opportunity. 


More Constructively Critical Discussion 
To the Editor: 


E IN the United States are inclined to laugh at the 

man who writes a letter ““To the Editor.” When 
the letter writer assumes to have the final answer to some 
problem the intricacy of which he in no way understands, 
or presents a purely partisan reply to a perhaps equally 
biased statement of another letter, this amusement is prob- 
ably justified. : 

There is another type of letter which deserves serious 
consideration. It is exemplified in ‘Civil Engineering,” 
published by the American Society of Civil Engineers, and 
perhaps even better in the Proceedings of that Society. In 
a recent month, February, nine letters discussing articles 
appearing in earlier issues appear in “Civil Engineering” 
and 33 separate discussions of 20 of the 43 current papers 
appear in Proceedings. It is not the number or volume of 
these discussions that is important, but the fact that in one 
month almost half of the current papers have been subjected 
to written discussion. Moreover, the discussions are not 
merely polite expressions of approval but may and often 
do include real criticism, nearly always constructive, but 
nevertheless critical of shortcomings. 

Many agricultural engineers work more or less by them- 
selves. Even in some of the larger organizations each man 
has one special field in which he does not have close 
associates who feel competent to criticize his work. It is 
true that men in other locations or organizations are gen- 
erally glad to review manuscripts in advance of publication, 
but this type of more or less informal submission to others 
can reach only a few of those who may have important and 
pertinent data or ideas. Moreover, an author naturally and 
properly hesitates at the possible weakening of his presen- 
tation by the inclusion of another's point of view which 
may be very different than his own. 
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The knowledge that a paper would be subject to pub- 
lished criticism in the ordinary course might lead to greater 
care in the preparation and analysis of data, and, contrari- 
wise, might lead some investigators to present data which 
they found difficult of explanation, in the hope that others 
might supply confirmation or clarification. 

{f more of our members and other readers would pre- 
sent written discussions of papers appearing in AGRICUL- 
TURAL ENGINEERING, the result could not help but be a 
strengthening of the Journal and of the agricultural engi- 
neering branch of the engineering profession. 

M. R. LEwis 


Chairman 
Soil and Water Conservation Division 
American Society of Agricultural Engineers 


Research and Agricultural Employment 


N A recent bulletin from American.Engineering Council 
I it is pointed out that research as a means of increasing 
employment can succeed “only when private industries indi- 
vidually accept this as a method of projecting new industry, 
the expansion of existing industry, the increase of employ- 
ment in industry, and the steady distribution of the products 
of industry through reduction of cost.” This suggests con- 
sideration of agriculture from the standpoint of employment 
and of farm acceptance of research as an aid to employment. 

The employment, or unemployment, problem of agri- 
culture involves more than itinerant and local farm hands. 
It includes aggregate population movements away from the 
farm and “back to the Facm” It includes the question of 
opportunity for those boys and girls raised on farms who 
want to stay on the farm. It includes the question of eco- 
nomic employment for established farmers on their own 
farms. It influences farm buying power and living standards. 

Agricultural research has not directly caused the major 
social and economic trends, such as expansion and contrac- 
tion of foreign markets, which have forced upon agriculture 
difficult adjustment and employment problems. But since 
they exist, the question is how such research may best be 
directed and its results applied to help solve those problems. 

Work that is being done to develop and introduce new 
crops, and to find new non-food uses for farm products and 
former wastes is being definitely accepted by progressive 
farmers “‘as a method of projecting new industry and the 
expansion of existing industry.” 

In addition to the favorable influence on agricultural 
employment which may result from the above, there is a 
direct possibility of increasing employment in agriculture by 
increasing the farm service applied to each unit of certain 
products, to put them more nearly in condition for use by 
the ultimate consumer. Whether these products are sold or 
reused on the farm, the extra service added represents farm 
employment and either increased income or decreased ex- 
pense to the farmer. Farm cold storage, pasteurization, 
poultry dressing, and feed grinding are cases in point. Here 
again progressive farmers are individually accepting research 
as a means of increasing employment in their industry. 

Agricultural research directed toward lowering the cost 
per unit of production really gets to the bottom of agricul- 
tural employment problems. The farmer who effectively 
applies the results of such research benefits directly in terms 
of increased net income. He is more effectively employed ; 
such labor as he hires is more effectively employed ; and his 
children stand a better chance of achieving high effective- 
ness in agricultural employment. Furthermore, he is con- 
tributing directly to the cause of better nutrition for all peo- 
ple with limited incomes, and bringing his products within 
a cost range favorable to their increased use in industry. He 
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is truly encouraging “‘the steady distribution of the products 
of industry (in this case agriculture) through reduction in 
cost.” Acceptance of research by progressive farmers as a 
means of reducing their production costs is revealed by a 
number of indexes, notably their equipment purchases and 
their requests to agricultural extension services for advice 
based on research results. 

In discussing agricultural research with direct economic 
objectives, we do not wish to minimize the importance of 
basic or fundamental research with purely scientific objec- 
tives. The latter, in addition to its cultural values, has repaid 
its cash cost too amply to require justification; its very fous 
dom from economic objectives has led it to discoveries of 
great value where more direct approaches have failed. 

However, it seems that the employment problems of 
agriculture are well worth considering from the viewpoint 
quoted from the American Engineering Council bulletin, 
in the contemplation, planning, and execution of any agri- 
cultural research which does have a direct economic objec- 
tive. The labor, power, operating equipment, operating 
methods, timeliness, control, and overall-efficiency factors 
involved in productive, economic farm employment give 
agricultural engineers a definite place and responsibility in 
any such research. 


Model Experiments on Tillage Tools 


porn model studies of tillage tools have been carefully 
considered and proposed by A. W. Clyde and K. W. 
De Juhasz, respectively, professor of agricultural engineer- 
ing and associate professor of engineering research at Penn- 
sylvania State College, who invite thought and discussion 
on the possibilities of the method for this particular appli- 
cation. 

Models have been extensively used, they point out, in 
the fields of aerodynamics, hydraulics, and structural engi- 
neering. So far as force measurements are concerned, tillage 
problems are essentially a matter of moving a machine 
through a resistant medium. 

Data which might be obtained by drawing instrumented 
scale models of tillage tools through uniform, controlled 
soil samples include (1) soil reactions on tools, (2) varia- 
tions of reaction with speed, depth of cut, composition and 
condition of soil, and orientation of the tillage tool, (3) 
optimum arrangement of hitching, (4) design factors, such 
as bearing loads, loads on parts, and influence of shape and 
size of parts, and (5) degrees of tillage produced by vari- 
ous tools and settings. 

Advantages of scale-model tests over those on full-size 
tools include economy, improved control, and freedom from 
weather limitations. Clyde and De Juhasz have in mind 
an indoor trough 40 or 50 feet long and equipped for easy 
— unloading, moistening, and manipulation of the 
soil. 

They foresee two specific difficulties. One is the matter 
of obtaining and maintaining desired soil conditions, soil 
not being a homogeneous material. The other is in relating 
results to field work, considering the likelihood of a scale 
effect arising from reducing the size of the implement but 
not of the soil particles. It is anticipated that these prob- 
lems can be solved. 

Great strides of progress in other fields of engineering 
utilizing model studies emphasize the desirability of giving 
full consideration to the possibilities of this method for 
analyzing tillage forces and reactions and providing basic 
data for improved design. Clyde and De Juhasz have intro- 
duced the subject. Who has something to add to their 
contribution ? 
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HE Bureau of Agricultural Engineering of the U. S. 
Department of Agriculture in cooperation with other 
bureaus and with state experiment stations, has for 
the past three years been carrying on investigations in the 
major wheat-growing areas to find what type of storage 
structures will best preserve and improve the quality of 
wheat stored on farms, and also the grades of wheat that 
can be safely stored for long periods. Since the moisture 
content of the grain is one of the factors affecting its 
keeping quality, part of the investigational work has been 
directed toward developing bins with natural or forced ven- 
tilation that will lower the moisture content of the stored 
grain enough to make it safe for long-time storage. The 
safe-value moisture content has usually been considered to 
be around 14 to 141, per cent, depending on the class of 
wheat and geographical region, but there is reason to be- 
lieve that these figures may be too high. This paper will 
consider only the drying factor, although recognizing that 
at a low temperature wheat of a high moisture content will 
store safely and that in some cases as much benefit may 
result from the dissipation of heat by a ventilation system 
as by the removal of moisture. 

There are two general methods of drying grain in bins, 
namely, by forced ventilation using a power-operated blower 


Presented before the Farm Structures Division at the fall meet- 
ing of the American Society of Agricultural Engineers, at Chicago, 
Ill., November 29, 1938. Mr. Kelly (Jun. Mem. A.S.A.E.) is 
associate agricultural engineer, Bureau of Agricultural Engineering, 
U. S. Department of Agriculture. 
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FIG. 1 (UPPER LEFT) FLOW OF AIR THROUGH WHEAT. FIG. 2 
(UPPER RIGHT) SECTIONS THROUGH TYPICAL VENTILATED BINS. 
FIG. 3 (LOWER LEFT) MOISTURE LOSS FROM TYPICAL VENTILATED 
BINS IN NORTH DAKOTA. FIG. 4 (LOWER RIGHT) MOISTURE LOSS 
FROM THE SAME TYPE OF VENTILATED BINS (AS IN FIG. 3) IN 
ILLINOIS, MARYLAND, NORTH DAKOTA, AND KANSAS 


Methods for Drying Grain on the Farm 


By C. F. Kelly 


or fan, and by natural ventilation using pressure developed 
by the wind or by differences in density between warm and 
cool air. All methods depend for their success on the rela- 
tive humidity and temperature of the air forced through 
the wheat, the temperature of the wheat, and the amount of 
air supplied. At any given air temperature and relative 
humidity, a variety or class of wheat will reach a definite 
moisture content. As the air passes through the wheat, it 
will take up moisture if its in humidity is below the 

uilibrium point of the wheat moisture content. When the 
wheat is colder than the air, the relative humidity of the air 
will increase by having its temperature lowered upon con- 
tact with the cooler wheat, so that less drying will take 
place than the initial relative humidity of the air would 
indicate. On the other hand, if the air is colder than the 
wheat, the amount of drying which can be realized is 
greater than that indicated by the initial relative humidity. 
These temperature and relative humidity relations apply to 
both natural and forced ventilation systems. The condition 
and amount of air passing through the wheat and its dis- 
tance of travel determine the rate of drying for wheat of 
any given moisture content. In order to have some basis 
upon which to design naturally ventilated bins, we made a 
series of tests to find the amount of air movement through 
various depths of wheat by air pressures comparable to 
those furnished by the wind if all of its velocity “pang 
were transformed into static pressure. Fig. 1 gives the num- 
ber of cubic feet of air per minute per square foot of area 
forced through 1, 2, 4, and 8 ft of wheat, by pressures 
up to 0.7in of water. The wheat used was No. 5 hard 
red spring, test weight 52.7 lb, and moisture content 9.8 


per cent. By calculation from the formula V = 4005 \/ p, 
the velocity pressure of a 14-mi wind is approximately 0.1 in 
water. If by means of cowls or hoods this pressure could 
all be transformed into static pressure, it can be seen from 
Fig. 1 that through a depth of 8 ft of wheat, 3/4, cfm (cubic 
feet per minute) per square foot of exposed area would be 
forced through the grain. This shows that the amount of 
ait available from even a comparatively brisk wind is small 
and immediately suggests that any system of drying in the 
bin by natural ventilation should provide as large an area 
of wheat exposed to the air and as short a distance of air 
travel through the wheat as possible, keeping in mind, of 
course, low cost of construction and ease of filling and 
emptying the bin. 

Many different types of ventilated bins were tested, but 
most of them may be roughly classified as shown diagram- 
matically in Fig. 2. Type A, with horizontal ventilating flues 
of fly screen tacked to 1x4-in boards on edge about 4 in 
apart, had been tested in North Dakota with some success 
by the agricultural experiment station. The flues are usually 
spaced about 2 ft apart, both horizontally and vertically, 
and either one or both ends may be open to the air. Not 
having any means by which a pressure can be developed, 
any drying taking place must be due to the natural flow of 
water vapor by diffusion from the damp interior to the dry 
areas around the flues, or to air currents in the grain caused 
by temperature differences in various parts of the bin. 

Type B also uses horizontal flues, but depends on some 
sort oF power blower or wind pressure cowl to force air 
through the wheat. The flues are spaced vertically so that 
air passes through one-third of the depth of the wheat, 
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FIG. 5 (LEFT) SECTION THROUGH WHEAT DRIER USING PRINCIPLE OF DIRECT APPLICATION OF HEAT. FIG. 7 (RIGHT) RELATION BETWEEN 
MOISTURE LOSS AND TEMPERATURE DROP UNDER IDEAL CONDITIONS. CIRCLES INDICATE ACTUAL TESTS 


entering at the floor level and at a point two-thirds of the 
distance up, and leaving the bin through flues one-third of 
the distance up and at the upper wheat surface. The hori- 
zontal spacing in the experimental bins varied from about 
2 ft apart, as in Type A, down to a spacing so close that 
90 per cent of the bin horizontal cross section was covered. 
In an 8-ft bin with three layers of flues the vertical length 
of the air path is about 28 in, allowing for the thickness 
of the flues themselves. 

Types C and D are similar, except that type C uses 
nay developed from the wind and type D uses a 

lower for forced ventilation. In type C a revolving cowl, 
kept headed into the wind by a vane, forces air into a per- 
forated drum in the center of the wheat mass. The bin 
must have a perforated floor and should have perforated 
walls. The size of the drum should be such that the dis- 
tance of air travel to the walls, floor, and wu per surface 
will be the same. For instance, a 1000-bu Pe 14 ft in 
diameter with 8-ft walls, and with perforated walls and 
roof, should have a drum 7 ft in diameter and 1 ft thick. 
If this is placed in the center of the wheat mass, the length 
of the air path, neglecting diagonal distances, will be 42 in 
to every surface. 

The drop in moisture content by days from four venti- 
lated bins at Fargo, North Dakota, is shown by the curves 
in Fig. 3. The letters signify the bin type as explained in 
Fig. 2. The bins represented by curves A, C, and D-1 were 
filled from the same lot of wheat in 1937, and D-2 was 
filled in 1938. Bin A had eight horizontal flues arranged 
in three layers extending north and south through a double- 
wall wooden bin of 485-bu capacity. The average distance 
between flues was 32in. Bin C was the west half of a 
1000-bu perforated floor and wall cylindrical metal bin and 
D-1 the east half of the same bin. C was equipped with a 
sagen drum connected to a pressure cowl above the 

in, and D-1 with a similar drum connected to a 16-in ven- 
tilating fan of the low-pressure propeller type. In both 
cases the length of air travel through the wheat was about 
42 in. Bin D-2, filled this year, is the west half of a 1000-bu 
cylindrical metal bin with perforated floor, but solid walls. 
It has a drum the same size and shape as that in C and D-1, 
but was supplied with air by a silo-filler blower, driven by 
a 3-hp electric motor. The blower was operated on an aver- 
age of an hour a day for the 24 days of the test, develop- 
ing a pressure of 11/4, in of water in the central drum, as 
against a maximum of a few tenths of an inch of pressure 


in drums of C and D-1. The other three bins were operated 
continuously for the period shown on the chart. 

Study of the chart shows that not enough moisture was 
removed from bin A to bring it down to what is considered 
a safe moisture content for long-time storage. The removal 
of heat by ventilation from this bin undoubtedly contrib- 
uted to its safe storage through the fall and winter periods. 
In the first 50 days of storage there was little difference 
between the rates of moisture removal from bins C and 
D-1, which were similar except for their source of air pres- 
sure. The ventilating fan in D-1, however, did lower the 
moisture content to a lower final level than in the wind- 
rye bin C, and would have been still more effective 
if it had been stopped during the nights and rainy spells. 
In this connection the wind-operated system has one advan- 
tage in that the wind velocity in North Dakota is usually 
highest during the driest parts of the day and lowest dur- 
ing the night, giving a more or less automatic control on 
the ventilation. Bin D-2, using a silo-filler blower, although 
operated only an hour a day during selected periods of low 
relative humidity, was effective in removing moisture and 
because of this fact would probably be more successful in 
damp seasons when full advantage would have to be taken 
of short dry periods. 


When sold in April, 1938, the wheat in bin D-1 was 


FIG. 6 DRIER BUILT ON AUTOMOBILE CHASSIS IN USE AT COLLEGE 
PARK, MARYLAND 
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in good condition. That in bins A, C, and D-2 is still in 
storage and in good condition. 


It is interesting to note the varying drying results from 
one type of power-ventilated bin in different geographical 
locations. This difference is shown in Fig. 4. The locations 
indicated on the curves were at Hays, Kansas; Fargo, North 
Dakota; College Park, Maryland; and Urbana, Illinois; the 
letters referring to the ventilation type as illustrated in Fig. 
1. The North Dakota bin is the same as bin D-2, referred 
to in Fig. 3. The ventilation systems of the Illinois and 
Maryland bins were operated intermittently at times when 
the relative humidity was approximately 60 per cent, the 
North Dakota bin an hour each day, and the Kansas bin 
continuously. 


Table 1 gives data showing the different conditions 
under which the bins operated, and the results. 


\ 


TABLE 1. 
North Mary- 
: Dakota Kansas land Illinois 

Bin capacity, bushels 485 500 274 300 
Approximate length of 

air path, inches 42 24 22 20 
Air, cfm per bushel 1.53 1.08 1.43 177 
Time blower operated, hours 24 120 126.6 106.7 
Average relative humidity, 

per cent 45 38 52.5 68 
Average air temperature, deg F 82 84 80.5 78 
Average wheat temperature,degF 75 82 78.0 80.5 
Total moisture loss, per cent 2.0 3.5 6 2.6 


Final moisture content, percent 13.5 11.75 14.5 13:3 
Moisture loss, pound per 


cubic foot of air 0.00054 0.00027 0.000033 0.000137 


The last figures show that the moisture removed per cubic 
foot of air varied greatly, in North Dakota being 16 times, 
in Kansas 8 times, and in Illinois 4 times as great as in 
Maryland. The difference between North Dakota and Kan- 
sas results can be explained partly by the fact that inter- 
mittent drying allows diffusion of moisture to the surface 
to take place during the periods when the blower is not 
operated; and because much of the moisture in Kansas was 


removed at a grain moisture level below that in North 
Dakota. 


The above examples of drying wheat in bins, typical 
of all the tests made in the investigation, indicate that in 
sections with climatic conditions similar to those of North 
Dakota and Kansas, in most years satisfactory results can 
be had with power ventilated bins, and that in some years 
the wheat can be kept in good condition in natural venti- 
lated bins, although drying is very slow. Since dissipation 
of heat is an important factor in keeping the wheat, North 
Dakota probably has the advantage over Kansas because of 
its cooler fall temperature and because, usually, the storage 
season before cold weather sets in is shorter. Drying by 
natural ventilation in Illinois has been found to be unsatis- 
factory and forced ventilation fairly satisfactory in most 
years. However, in a wet year it is doubtful whether even 
forced ventilation could be depended on to give sufficient 
drying for safe storage. Our results indicate that in Mary- 
land and similar areas both forced and natural ventilation 
are uneconomical and undependable as far as drying is con- 
cerned, although here again ventilation may furnish satis- 
factory storage for a time because of the dissipation of heat. 

In areas such as Maryland and to a lesser extent Illinois, 
a method of drying by use of artificial heat appears to be 
necessary for dependable moisture removal. For this reason, 
in connection with the storage experiments, some time has 
been spent in developing a portable small grain drying 
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machine adaptable to use on the farm. Several points were 


recognized as desirable in a machine for this purpose, as 
follows: 


1 Capacity of about 100 bu per hour, great enough to 
take wheat directly from a combine or threshing machine. 

2 Amount of moisture removed should be 2 per cent or 
more, or enough to lower the wheat moisture content from 
16 to less than 14 per cent. 

3 The germination and milling and baking qualities 
of the wheat should not be lowered. 

4 The wheat, as it comes from the machine, should 
be at a temperature close to air temperature to allow it to 
go into storage immediately. 

5 The cost of operation should be low. 


6 The machine should be portable so that it can be 
moved from farm to farm. 


7 It should be simple enough to enable a good black- 


smith shop or small machine shop to make it at a reason- 
able cost. 


The driers in use commercially by seed houses and grain 
handling companies remove moisture effectively and in 
larger amounts than stated above, but because of the large 
quantity of grain in the machine while the drying process 
is carried on, are not easily moved from place to place. The 
most common types use hot air to carry the heat for evapor- 
ation to the grain and also to carry the moisture away. As 
the grain moves down between two parallel screens or other 
device, it is subjected to a stream of hot air. The first 
effect on the grain is to raise its temperature, during which 
time very little drying takes place; then comes a period of 
fast drying while the surface moisture is evaporated, and 
finally a longer period when the drying rate is relatively 
slow and depends largely on the rate of diffusion of mois- 
ture from the inner part of the kernel to its surface. After 
the desired moisture content is reached, another period is 


required to cool the grain down to a safe storage tempera- 
ture by cold air. 


In the grain drier being developed by the Department 
of Agriculture the heat is applied directly to the wheat 
rather than to air, and air is used only as a carrier of mois- 
ture and not of heat. The direct application of heat to the 
grain shortens the heating time and probably also increases 
the rate of diffusion of moisture to the surface of the ker- 
nel where it is quickly evaporated. When the surface of 
the kernel is cooled by evaporation and cold air, the interior 
does not cool immediately and has a higher vapor pressure 
than the surface, causing the moisture to move outward at 
a rate in proportion to the difference in vapor pressure. 


Two experimental machines have been built both fol- 
lowing the general outline shown in Fig. 5. As the pro- 
cess may be described as one of heating by conduction and 
cooling by convection, the machines are made up of two 
units, one in which the grain is heated, and the other in 
which it is cooled. The heating unit consists of a drum 
revolving in an oven heated by a coal-burning furnace or 
oil burner. The cooler, where most of the drying takes 
place, consists of two parallel screens forming a duct for 
the grain, and a blower to force unheated air through the 
hot grain. In operation, the wet grain is placed in the feed 
hopper from which it flows by gravity into the revolving 
drum where it is heated to a temperature well above atmos- 
pheric. The heated grain passes into the top of the screened 
duct, which is kept full at all times, and travels downward 
to the outlet through a stream of cold air to which it gives 
up its heat and moisture. 


In 1937 a small machine was constructed at Fargo, 
North Dakota, with a capacity of about 25 bu per hour, 


es Ves ae yoo 5 oO eee reap NT: | ne ee Rai fed, Ere) EPO ete) cp ha Teor aie i: a x 
ees Ar eae eee Ree ARE La Me” «Cnr MT OE Sy Ne LN te are se . F ae 
oR ae * Velo! oN sae: SN mee Agee rt Se Nae en AT tetas </ e 
ied eS a : SF oe ye i a Se mee tit eS Pe PN rege” ; he . 
— ee 2am - Fait Pa cite Rs a ne ee Some re Te oie Ripe ic Ge cane " : ae 
gray Sr a  * ie is <a hg eee POR eh olka) ee eee Ct, Seen aS te PG ise es ae Seen: J eas 
ee, ee ar ee eS Bes oe eee | re deere watt : 
“i Bees ae Melee Tain yell US eS aa ere es, Ub iol vedo i i ay cars Des ss 
Ny a er pe am aM Yo Cia UR oe al Gham! - tee : 
. oo ~ gene? PH oe ee pes, vai alas ee ee SR ela 3 ey ese ers : 
nee ek a | ath, aed Ret ae an ee Re a BT ee: nt 
+ Sie. Emcee oe Se ee ae ee ee ee G ; 
7 ; 
| 
° 
| ee 
| 
. q 
> ‘ q 
té . 
ieee 
ae 
may 
a 
a § 
’ 
-. 
es 
a 7 
ee } 
Ft aaa 
— i 
- 
, 
te es os Aa i rf u Zi * “3 x ‘5 > —_— 
Pr fhe . a ae Ba ee ee ee es es NS. eR ne). rent ie mae, 
a See pe. ose aS Tea: REST Fe Sa Sage 2 dE a a cr : ee rae. tN . 
* a oe an a E Pa RRRRES SS RS ay 2 a eet a tks 
eo eS Se, a? ame ac’ 2 4 SA. EL) os Se eam geo Pia yen z LS 


138 


using kerosene weed burners as a source of heat. The re- 
volving drum, 13 in in diameter and 5 ft, 10 in long, was 
set at a slight angle with the horizontal to allow the grain 
to pass through it. Two longitudinal flanges on the inside 
of the drum served to lift and agitate the grain and make 
more even heating possible. The cooler consisted of two 
parallel screens of 14-mesh fly screen backed up by Y-in 
mesh hardware cloth, placed 6 in apart and having a cross 
sectional area of 9 sq ft exposed to the air stream. The 
grain dropped by gravity from the heating drum into the 
top of the cooler, and was removed from the outlet by 
shovel at a rate such that the cooler was full at all times, 
so no air could by-pass or short circuit over the top of the 
grain. Electricity was used as a source of power for the 
blower and revolving drum. 

A total of 2,822 bu of new hard red spring wheat was 
dried at Fargo with this machine in a series of ten tests. 
The moisture removed varied from 0.77 per cent at a rate 
of 48 bu per hour to 2.32 per cent at 19.7 bu per hour. 
The cost for heat and power (kerosene at 10 cents per 
gallon and electricity at 5 cents per kwh) varied between 
0.46 and 1.34 cents per bushel for each per cent of mois- 
ture removed. 

To compare the storage qualities of wheat dried by 
this method with that of naturally dried wheat, a 500-bu 
bin was dried from 15.85 per cent down to 14.15 per cent 
by heating to 110 F and cooling to 78 F. The wheat, going 
through the machine at 25 bu per hour, was in the air 
blast approximately 8.5 min. The initial germination, be- 
fore drying, was 94.2 per cent and after drying 89.2 per 
cent, a drop of 5 per cent. The condition as indicated by 
odor and rancidity was the same both before and after dry- 
ing. The odors and tastes given by milling and baking 
tests were natural after drying. 

During the past winter a larger machine, mounted on 
the chassis of an automobile, was built near Washington 
for use at College Park, Maryland. This machine, shown 
in Fig. 6, was very similar in principle to the one at Fargo 
just described. However, coal was used as a source of heat 
and the automobile gas engine as a source of power to drive 
the blower, drum, and elevator which lifted the hot wheat 
to the top of the cooler. The drum was 20 in in diameter 
and 6 ft long, and the cooler, using the same type of screens 
as the Fargo machine, exposed 21 sq ft of surface to the 
air blast. A blower capable of delivering 4000 cu ft of air 
per minute against a static pressure of 2 in of water was 
used. 

Several thousand bushels of soft red winter wheat, both 
new and rewetted, have been put through this machine, with 
varying results. Early last summer, before the coal-burning 
furnace heating system had been fully developed, 1200 bu 
of new wheat were received and dried. Due to an over- 
heated area in the back end of the heating drum, some of 
the wheat was scorched and had a fireburnt odor. This 
trouble has been remedied, but since that time we have had 
no new wheat on which to observe the effects of drying on 
germination and odor. The results from these —- 
tests are not indicative of the performance of the machine 
as it now stands, but are given because of the relation 
shown between temperature drop and moisture lost. The 
germination losses and fireburnt odor are undoubtedly due 
to the surface scorching of the kernels and not to the actual 
temperature reached. 

The 1200 bu were dried in three tests of 400 bu each, 
the major data of which are given in Table 2. 

Although the wheat carried a fireburnt odor after dry- 
ing, this did not carry through into the flour and bread. 
The cost of operation of this machine, burning 30 
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TABLE 2 
Test number t 2(a)* -2(b)* 3 

Initial moisture content, per cent 15.8. 1565. 144 157 
Final moisture content, per cent 14.8 14.7 13.7. 143 
Temperature to which wheat 

was heated, deg F 124. 126. 129. = 138. 
Final wheat temperature, deg F 101. +101. 107.5 99, 
Initial germination, per cent 78. 78. — 68 
Final germination, per cent a: aoe 60.5 32 
Approximate rate of drying 

‘(bushels per hour) 100 100 100 55 


*The 400 bu in test No. 2 were run through the machine twice. 


pounds of coal per hour at $10 per ton and 11% gal of 
gasoline at 16 cents per gallon, comes to 39 cents per hour 
or approximately 0.4 cents per bushel, regardless of the 
amount of moisture removed. A test of the oven efficiency 
indicated that approximately 25 per cent of the heat value 
of the fuel was lost through the stack. Losses by radiation 
were not computed. 

This method of drying has very definite limits beyond 
which it is impossible to go without reheating the grain. 
The line in Fig. 7 has been drawn to indicate the limits 
of drying if all the heat stored in the wheat were used in 
evaporating moisture and none in increasing the sensible 
heat of the air. The curve was calculated by using a speci- 
fic heat for wheat of 0.44 Btu per pound and a latent heat 
of evaporation for water at the average temperature of the 
range through which the temperature drop was taken. The 
solid points represent the tests in North Dakota and the 
hollow points those in Maryland. The moisture content 
of the wheat was taken before it entered the drum, but 
since the only air circulation in the drum was that due to 
leakage, it was assumed that all drying took place in the 
cooler. However, the fact that some of the experimental 
points lie above the calculated line indicates that there was 
some loss of moisture by the wheat before it entered the 
screened cooler. These tests show that after the wheat was 
in the cooler very effective use was made of the heat. 
Readings taken of the air temperatures and relative humid- 
ities before and after it had passed through the grain 
show that actually a large part of the heat goes to evaporat- 
ing moisture and only a small percentage to raising the 
sensible heat of the air. 

Comparing the experiments made at North Dakota and 
Maryland, the former showed greater temperature drops in 
the wheat, with consequent greater drying due to the lower 
temperature of the air blown through the wheat. Also the 
North Dakota wheat was light weight, with a larger num- 
ber of kernels per bushel than the Maryland wheat, and 
therefore greater relative surface area. 


The work so far carried on with this type of drier has 
encouraged us to think that it will meet the requirements 
mentioned before as desirable in a farm type machine. It is 
portable, has a low cost of construction and operation, a 
capacity of 100 bu per hour, leaves the wheat in good con- 
dition for storage, and with careful attention to tempera- 
tures will not hurt the milling and baking qualities of the 
wheat, but may affect the germination. The amount of 
moisture removed being lower than that specified, a cooler 
having capacity to obtain a greater temperature drop in the 
grain appears to be needed. As the loss in moisture is 
limited by the temperature drop possible to obtain in the 
cooler, we have begun modifications of the machine to pass 
heated air from the furnace jacket through the drum dur- 
ing the heating process. This will give partial drying before 
the wheat enters the cooler, in addition to the drying ef- 
fected in the cooler. 
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Proposed Specifications for a Standard 
| Tractor Fuel 


American Society of Agricultural Engineers in the 

standardization of tractor fuels, particularly those 
fuels heavier than the gasolines which are to be used in con- 
ventional low-compression tractor engines of the spark 
ignition type. Indications that a description of this class 
of fuel, approved by A.S.A.E., is desirable have been 
received from several sources. Inspection departments of 
state governments which are regulating or attempting to 
regulate this class of fuel have asked for a specification. 
Requests from the oil industry have been received, asking 
for an opinion on what would be a good fuel. Other tech- 
nical societies—to be specific, the Society of Automotive 
Engineers and the American Society for Testing Materials— 
have invited cooperation in preparing a standard specifica- 
tion for this fuel. A standard distillate, sponsored by this 
Society, would afford a more uniform fuel for testing trac- 
tors, and the results of tractor tests on distillate would be 
more nearly comparable. Finally, the non-uniformity and 
variation in quality of fuels selling under this classification 
are a challenge to the Society to exert some effort toward 
their improvement. 

The Committee on Tractor Fuels of the American Soci- 
ety of Agricultural Engineers therefore proposes a specifica- 
tion. The objects of the proposal at this time are (1) to 
bring out discussion and constructive criticism from the 


Ff SOME time there has been much interest by the 


A contribution of the A.S.A.E. Committee on Tractor Fuels— 
E. L. Barger, chairman, C. E. Frudden, C. N. Hinkle, C. L. Zink, 
and J. F. Goss. Presented before the Power and Machinery Divi- 
sion at the fall meeting of the American Society of Agricultural 
Engineers, at Chicago, IIl., November 29, 1938. 
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membership that will help the Committee in formulating a 
specification that is best for all concerned, and (2) to pro- 
vide a basis on which to begin cooperation with the pre- 
viously named societies or other groups wishing assistance 
on the problem. 


Table 1 and the accompanying chart give the proposed 
specification. The suggested name is “No. 1 Tractor Dis- 
tillate’. The prefix “No. 1” seems desirable because at a 
later date other grades may be described. For example, 
there is a place, no doubt, for a heavier fuel with a lower 
octane number than the one described herein. 


Other names in use are “tractor fuel’, ‘‘distillate’, 
“fuel oil’’, etc. The name “tractor fuel’ is being used quite 
widely and the indications are that the oil industry favors 
it. At least one association of oil refiners uses the term 
“tractor fuel’ as the name of this class of fuel, for which 
they have established a specification. However, since the 
gasolines are also tractor fuels, the name “‘tractor fuel” may 
be confusing. A similar situation concerning oil existed in 
recent years. A rather mediocre and cheap grade of oil was 
sold under the trade name “tractor oil’’, the inference being 
that the tractor power plant does not require the same high 
quality lubricant desired in other types of engines. Regard- 
less of who perpetrates this sort of thing, and whether it 
pertains to oil or fuels, this Society should not sanction it. 
Of the two, “tractor fuel” or “tractor distillate’, the latter 
is probably the least objectionable. 


The most important single factor in the specification on 
which the Society should voice an opinion is the octane 
number. The proposal is a minimum octane number of 30. 


There are three different angles from which the octane 
number selected may be viewed: (1) From the oil refiner's 
point of view it may be desirable to set no minimum. Some 
refiners may not have the equipment to produce fuels of 
this class to a minimum of 30 octane. Crudes of different 
origin do not produce a fuel of the same octane value with- 
out added trouble and expense. In other words, producers 
of this fuel in certain localities will be more favorably situ- 
ated than others because of the character of their crude. 
The oil refiner without cracking equipment will find it dif- 
ficult to meet even a very low octane requirement for trac- 
tor distillate. (2) The tractor engineer and designer would 
like to hold the octane number as high as possible because 
it would permit making improvements in engine design 
and performance and still build tractors to operate on this 
class of fuel. (3) There is also a group that would like to 
see an octane number high enough to give good perform- 
ance in the tractors built for low-grade fuels that are in the 
hands of the farmer today. State regulatory departments 


TABLE 1. PROPOSED SPECIFICATION FOR “NO. 1 
TRACTOR DISTILLATE” 

Name: No. 1 Tractor Distillate 

Octane number: 30 minimum 

Distillation: Minimum: _ 5 per cent point not lower than 325 F 


95 per cent point not lower than 464 F 
Maximum: 10 per cent point not higher than 400 F 
25 per cent point not higher than 420 F 
95 per cent point not higher than 515 F 
End point not higher than 540 F 
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and colleges are probably in this group. It will require a 
compromise to meet as closely as possible the interests of 
each group. 

An individual on the technical staff of a midcontinent 
oil company, who has been interested and helpful with this 
problem, but who for various reasons does not wish his 
name used in connection with our report, has permitted us 
to quote him as follows: 

“The demand on the oil producer as to quality of dis- 
tillate will be due to a small percentage of the total number 
of tractors in use. The refiner will be required to make a 
distillate that will perform satisfactorily in the highest com- 
pression tractors in this class. I believe in a majority of 
cases that an octane number of 30 would be satisfactory. 
However, we know there are some tractors that will give 
better performance with an octane number nearer 40. 


“The refiner is able to furnish nearly any octane num- 
ber required, but due to present manufacturing procedure 
and especially stocks available in the midcontinent, I believe 
most refiners would prefer that the octane number be set 
no higher than the normal demand. It has been our experi- 
ence that where a specification is made by a state or some 
other authorized body, the tendency of refiners is to get 
safely above that figure. For that reason, if it became gen- 
erally known that a minimum octane of 30 was the adopted 
specification of some group, it is my opinion that the octane 
number would be crowded up. This condition is due to 
marketing factors alone and has nothing whatever to do 
with the demands of the tractor. Personally, if a standard 
specification is set up, I believe a minimum octane num- 
ber of 30 is high enough. 

“As I have mentioned, refiners can make fuel in any 
octane number; however, as the octane number is increased 
there is a corresponding increase in the cost of manufac- 
ture, due to refining requirements and to initial cost of the 
base stocks. When this cost is passed on to the consumer, 
he may be paying for characteristics of the fuel from which 
he may get no additional benefit.” 

It is the opinion of the Committee that the fuel meet- 
ing its recommended specifications, should not have to be 
sold at a premium price. 

Investigations conducted by members of this Society 
and reported before the Power and Machinery Division 
indicate that an octane number of 30 is about the lowest 
consistent with good tractor performance. It has been 
pointed out to the Committee that the establishment of a 
minimum of 30 octane will not mean that all refiners will 
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consider it as a maximum also. Many will prefer to make 
a fuel of somewhat higher octane rating. Due to the natural 
processes of deterioration of octane value of fuels in stor- 
age, it will be necessary to make the octane number some- 
what higher than the minimum to meet the requirement. 

Distillation characteristics show two minimum values 
and four maximum values. The minimum of not over 5 
per cent at 325 F (degrees Fahrenheit) should eliminate 
doped, doctored, or spiked distillates. The addition of some 
highly volatile fuel to facilitate starting and improve 
performance of cold engines is a questionable practice. 
Operators are able to obtain fair performance with engine 
temperatures too low to handle the less volatile ends, 
resulting in excessive dilution. Overvaporization of very 
light portions will result if sufficient manifold heat is 
applied to handle the heavy ends. The 95 per cent point 
of not less than 464 F is essential so that the fuel will be 
excluded from the federal gasoline specifications. Also, 
these two minimum distillation requirements will place the 
fuel above the upper distillation limit used to define a 
motor vehicle fuel in most states, under which it would 
be subject to motor vehicle fuel tax or tax exemption pro- 
cedure. It is the opinion of the Committee that this fuel 
should have distillation characteristics that would prevent 
it from being classed as a motor vehicle fuel and thereby 
prevent it from being subject to motor vehicle fuel tax in 
those states that do not exempt or refund the tax on agri- 
cultural gasoline. 

The maximum distillation temperatures at the 10 per 
cent point of 400 F, the 25 per cent at 420 F, the 95 per 
cent at 515 F, and the end point at 540 F are believed to 
be low enough to assure good performance in most tractors. 
(As mentioned earlier, it is possible that a second classifi- 
cation should be set up for those fuels above this maxi- 
mum.) The 10, 25, and 95 per cent points were chosen 
because several states use those temperatures in describing 
their upper distillation limit of motor vehicle fuel which 
is taxable, and also the Western Petroleum Refiners Asso- 
ciation use these percentages in describing their standard 
distillate. The adoption of maximum temperatures at these 
percentages would be in line with common practice. 

Other factors considered by the Committee but not 
deemed essential at this time in the description of a satis- 
factory tractor distillate were sulphur, color, flash, and gum. 

A survey of state fuel regulations shows five states to 
have specifications covering this class of fuel. Table 2 
shows the essential parts of these specifications and also a 
specification of the Western Petroleum Refiners Association. 


TABLE 2. SOME EXISTING TRACTOR DISTILLATE SPECIFICATIONS 


Western Petroleum 


Specification Arkansas Minnesota Mississippi North Dakota South Dakota Refiners’ Assn. 
Name of fuel Distillate Distillate Tractor fuel Tractor fuel Distillate Tractor fuel 
Color, Saybolt —16 or darker —16 or darker —16 or darker —16 or darker 
Sulphur, per cent 0.50 max 0.15 max 0.15 max 
Flash, deg F 120 min 
350 max 110 min 
Fire, deg F 130 min 
380 max 
Gravity, deg Baumé 50 max 
Distillation, deg F, initial 170 min 225 min 250 min 
10 per cent 260 min 420 max 347 min 347 min 
20 per cent 250 min 
25 per cent 392 min 
50 per cent 330 min 
90 per cent 430 min 450 min 
95 per cent 464 min 464 min 464 min 
End point 500 min 600 max 600 max 
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discussed subjects in rural development. Those spe- 

cializing in this field know that just bringing elec- 
tricity to the farm for a few lights and a few household 
appliances does not mean that farm electrification has been 
placed on a sound basis. The most important fact about 
farm electrification is that unless farm families can derive 
therefrom profits and benefits that are worth more than 
their cost, we have created just another expense item or 
burden on the farm. 

The farmer is entitled to have his farm home just as 
modern as his city neighbor. The sales promotional pro- 
grams have established the electric range, refrigerator, and 
many other household appliances to a point of acceptance. 
However, many sales of this type of equipment have been 
made to farmers without taking into consideration how the 
farmer was going to pay for the cost of operation, and 
ignoring the fact that a burden has been placed upon him. 
This is not casting any reflection upon the fine job of sell- 
ing that has been done. It means rather that we have 
underemphasized the use of profit-making electrical farm 
equipment. ; 

A visit to the farm of Mr. and Mrs. William C. Schoof 
of Macomb County, Michigan, would strengthen this argu- 
ment. The Schoof fa-m is just an ordinary one of 120 acres. 
Milk is the principal product, Mr. Schoof having 18 head 
of registered Holstein cows. The milk is shipped in cans 
to the Detroit market. Small grains and feed are produced 
for his own stock, and he keeps sufficient hogs and chickens 
for his own use. 


Fe= electrification is one of the most universally 


THIRTEEN YEARS OF PROGRESSIVE ELECTRIFICATION 
ON A DAIRY FARM 
When electricity was brought to the Schoof farm in 
1925, Mr. Schoof was just getting his Holstein herd built 
up to where it would produce a nice return. He had the 
foresight to see where a good herd would pay, which fore- 


Presented before the Rural Electric Division at the fall meet- 
ing of the American Society of Agricultural Engineers, at Chicago, 
Ill, December 2, 1938. Mr. Mason (Assoc. A.S.A.E.) is farm 
service advisor, Detroit Edison Co. 


How One Farmer Makes Electricity Pay Profits 


By Frank M. Mason 
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sight is lacked by many farmers. As to modern conven- 
iences, he had none, and many of his farm practices needed 
improvement. After considerable effort Mr. Schoof was 
convinced that he could put electricity to work at a profit 
and make the farm a more desirable place to live. Once 
started, his principle has been to install a piece of equip- 
ment at the barn and then share with Mrs. Schoof by instal- 
ling a piece of labor-saving equipment in the home. These 
installations were continually made until the Schoof farm 
is one of our most complete electrically equipped farms. 

The electrical applications made on Mr. Schoof’s farm 
were all made under the supervision of a farm service 
advisor of our company. In cooperation with Mr. Schoof 
a record of all installation and operation costs of equipment 
was maintained. Mr. Schoof is one of the few farmers 
keeping complete farm accounts. The results over a seven- 
year period are quite astounding. 


AUTOMATIC WATER SUPPLY SHOWS GREATEST SAVING 


Water supply proves to be the greatest asset to Mr. 
Schoof. He saves 730 hr annually by having an automatic 
water system and receives an annual net profit of $180.75, 
not mentioning the profit that he receives through the use 
of drinkings cups in the dairy stable. 

In addition, a hammer-type feed grinder driven by a 
portable 5-hp motor saves him 208 hr annually by eliminat- 
ing labor in sacking, loading, and hauling grain to mill, 
and in custom grinding charges. The only operation now 
necessary is the pushing of a button and the opening up of 
a grain shute from the overhead storage bins. The ground 
feed is blown into a portable feed cart which can be drawn 
along the feeding alley. Mr. Schoof’s net cash saving in 
this operation amounts to $58.31 annually. 

The threshing operation is no longer to be dreaded. Mr. 
Schoof has his own grain thresher which is operated with a 
15-hp portable electric motor. Through his independent 
setup Mr. Schoof has reduced his threshing crew from 
approximately 15 men to a crew of 4 men. The threshing 
is done direct from the field and the average amount of 
grain threshed annually is 2,000 bu. Although the job now 
takes about four 7-hr days, much is saved, such as return- 
ing exchange labor with 12 neighbor farmers who usually 


(LEFT) FARMSTEAD OF W. C. SCHOOF, MACOMB COUNTY, MICHIGAN. (RIGHT) MR. SCHOOF KEEPS ACCOUNTS ON HIS FARM OPERATIONS 
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spent a good share of two days with Mr. Schoof when he 
threshed under the custom method, and the preparing and 
serving of at least three meals to this large crew by Mrs. 
Schoof. Then, too, the threshing can now be done at the 
proper time and convenience to suit farm conditions. The 
grain is elevated to overhead storage bins with no labor 
whatsoever involved. However, the saving in labor of two 
men carrying grain from the thresher to the granary is in- 
cluded in the threshing operation. The total man-hours 
saved at threshing time amounts to 96, and the annual net 
profit from using this method amounts to $74.65. 


Mr. Schoof has constructed grain bins over his granary 
with three compartments, each holding a little over 500 bu. 
The feed mill is equipped with a blower fan which not 
only elevates ground feed but is also used to elevate whole 
grain. A pipe conductor carries the grain by gravity from 
the separator, the separator being located outside along the 
granary wall, direct to the blower. The 5-hp motor is 
belted direct to the blower, thereby not operating the ham- 
mers in the feed mill. A pipe runs up heough the center 
of the overhead bins, at the top of which is installed an 
elbow for deflecting the grain to the bin to be filled. The 
energy cost for elevating 1,500 bu of oats amounts to about 
93 cents. The grain then is available for gravity feed to 
the mill for grinding. 

The same 5-hp portable motor that is used for grain 
gtinding and elevating grain is also used for hoisting hay. 
Although Mr. Schoof saves about 24hr time during the 
haying operation through the elimination of unhitching and 
hitching the team from and to the wagon, and through 
faster operations, his annual net profit is but $1.23, not 
charging interest on investment for motor equipment. How- 
ever, in the event of a coming rain storm the equipment is 
mighty valuable in speeding up the stowing operation. 


SILO FILLING AND CORN HUSKING COSTS REDUCED 


Not only has the threshing job been dreaded, but the 
job of silo filling as well. Mr. and Mrs. Schoof no longer 
dread these two jobs. Mr. Schoof has his own ensilage 
cutter and uses the same motor for silo filling as is used 
for threshing. He is again independent and can put the corn 
in his silos when it is ready and should be put in. He is 
able to reduce his crew from nine to three men, and he again 
eliminates repaying neighbor farmers for exchange labor, 
and Mrs. Schoof is again relieved of serving several large 
meals. Mr. Schoof saves 120 hr labor annually in his 150- 
ton silo filling operation and obtains a net profit of $26.96. 

Again the 15-hp portable motor is used in the corn- 
husking operation. About 800 bu of corn are usually husked 


(LEFT) LIGHTED DAIRY STABLE ON THE SCHOOF FARM. MILK IS THE MAIN SOURCE OF INCOME. (RIGHT) GRAIN ELEVATED TO AND 
STORED IN SECOND-FLOOR BINS FEEDS BY GRAVITY INTO A HAMMER MILL ARRANGED FOR SEMIAUTOMATIC OPERATION. THE MILL DELIVERS 


AGRICULTURAL ENGINEERING 


each fall. This job is worked in between other jobs. The 
job is done in approximately 20 hr operating time, using a 
crew of four men. Again the custom charge, exchange 
labor with four farmers, and the serving of extra meals are 
eliminated. The annual saving for this operation amounts 
to 32 man-hours and a net profit of $21.10 is obtained. 

It has been noted that Mr. Schoof makes several uses of 
his portable motors. Unless he did so, the investment in 
motors and wiring of the sizes used would be too great to 
give him any profit on the operations mentioned. 


The foregoing applications make up the major opera- 
tions outside of the household. Mr. Schoof uses lights in 
his barns, has a motor-driven emery wheel for grinding 
plow points, mowing machine knives, ensilage cutter knives, 
and other tools, and has a radio in the milking room to 
help keep his cows contented. The cost of owning and 
operating this equipment amounts to $6.65 annually. No 
attempt is made to show any profit therefrom. No milking 
machine or milk cooler has as yet been installed. 


The investment in the equipment mentioned amounts to 
$2,394.83, including wiring, and, although not electrical 
but necessary for independent operation, the investment in- 
cludes the thresher, ensilage cutter, and corn husker. As 
much of this equipment is only used seasonally and all of 
it used for an individual farm, the life of the equipment 
is judged to be 20 yr, and an annual depreciation and inter- 
est charge of 10 per cent, or $239.48, was used in arriving 
at the profits. 

The total annual cost for electrical energy to do the jobs 
mentioned amounted to $53.67. 

Summarizing Mr. Schoof’s electrical operations used for 
farm profit, we find that he has an annual saving of 1,210 
man-hours, or one man’s time of 8 hr each day for a period 
of 5 mo, and that his net profit per year amounts to $363. 

The sale of $53.67 in electrical energy is small and not 
too profitable from the utility standpoint when heavy dis- 
tribution lines and large’ transformers and metering equip- 
ment must be maintained throughout the year for seasonal 
or short-hour operation. However, the profit from the use 
of such equipment permits the farmer to purchase and 
operate labor-saving units in the household for comfort and 
improved living standards. 


OPERATING SAVINGS PAY FOR HOUSEHOLD EQUIPMENT 


In the case of Mr. Schoof, through the use of these 
farm applications he has been able to purchase household 
equipment at an investment of $1,789.74 which includes 
the wiring, water system, plumbing and fixtures for kitchen 
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and bathroom, automatic water heater, range, refrigerator, 
washing machine, ironing machine, and several other small 
appliances. An electric dishwasher was installed this year. 
The average cost of electrical energy consumed in the home 
amounts to $137.94 annually. Deducting 10 per cent for de- 
preciation and interest on this household equipment, and the 
cost of energy, from the profit of $363 received from the 
farm applications, Mr. Schoof has left a net profit of $46.09. 

We should discuss this matter of labor saved a little 
more fully. It must be remembered that a farmer's time is 
worth nothing unless he can put it to profitable use. The 
figures show that Mr. Schoof saves 1,210 hr annually, 
which at 30 cents gives a total of $363. Mr. Schoof used 
this time to a good advantage, he and his two hired men 
now having ample time to buy, sell, and care for about 100 
horses annually. One man spends two-thirds of his time at 
hauling milk and other hauling jobs, both as side lines, 
and at a profit considerably over and above the $363. 

A farm equipped such as Mr. Schoof’s makes farm chil- 
dren more contented to stay on the farm and eliminates dif- 
ficulty in securing and keeping good farm labor. The farm 
hand knows ~hen his fA work is finished, for Mr. 
Schoof has a regular quitting time and no 16 hr daily labor. 

Not every farm could be profitably equipped with all 
of the equipment that Mr. Schoof uses. It is possible that 
four or five farmers can go together in the purchase of a 
thresher or silo filler to good advantage. It is also possible 
that the combine will replace the thresher, thereby making 
the larger jobs eeeiieile to both the farmer and the utility. 

We must place more emphasis upon helping the farmer 
to get a better income, either through the application of a 
water system, poultry house lighting, or some small elec- 
trical use, or we may be able to encourage him to improve 
some farm practice. This method will tend to make the 
farmer feel that he is getting some return when he pays his 
electric bill and that it is not just another expense item. 


BIG JOBS FOR SMALL MOTORS 


Many of us thought that we had made quite an accom- 
plishment when we changed the farmer’s favor from large 
tractor units to 5-hp electric motor units. There is still a 
place for the portable 5-hp unit but we have a much larger 
group of farms upon which we must educate the farmers 
toward the use of smaller units such as VY, 1, and 11/,-hp 
motors. These must be installed so that they are as nearly 
automatic as possible. The investment in both equipment 
and wiring must be kept down to a minimum. 


a 
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(LEFT) A SMALL THRESHER AND 15-HP ELECIrRIC MOTOR REDUCE THE THRESHING CREW AND COST. (RIGHT) THRESHED GRAIN FEEDS 
BY GRAVITY FROM THE SEPARATOR TO THE BLOWER OF THE HAMMER MILL, WHICH ELEVATES IT FOR STORAGE IN OVERHEAD BINS 
WHICH SHOW THE COST AND RETURN ON EACH ITEM OF HIS ELECTRIC EQUIPMENT 


For instance, there are now available feed mills that can 
be operated with 1/,, 1, and 114-hp motors that sell com- 
plete for $100 or less. These mills are capable of handling 
the grinding needs on most any average farm, and do not 
require an expensive wiring job. Raymond Wurzel, of St. 
Clair County, Michigan, is grinding approximately 600 Ib 
of oats, barley, and corn daily with a 14-hp unit. The 
grinding time is about 3 hr daily, but it means nothing to 
him as the installation requires no attention while grinding. 

The application of lights in the poultry house is inex- 
pensive, yet it produces a good profit in increased egg pro- 
duction during the winter months. A poultry water warmer 
fits in nicely at a small expense. 


GAINING FARM ACCEPTANCE FOR NEW APPLICATIONS 


Many applications for electricity on the farm have 
proven practical and profitable, yet their acceptance by the 
farmer has been rather slow. The efforts in farm electrifi- 
cation have been mostly toward extending rural distribution 
lines and getting the most load through methods requiring 
the least effort. To obtain farmer acceptance of many of 
the farm applications will require considerable education, 
and no doubt will be rather a slow process for some time. 
In order to inform farmers in some of our new areas we 
have sponsored displays at some of the county fairs. Thirty- 
nine manufacturers cooperated with us this last summer by 
furnishing ample equipment to fill a 40x90-ft tent. No 
household equipment was included in these displays. 

In addition to the fair displays we also held a series of 
dealer meetings for the purpose of encouraging the dealer 
to handle a more complete line of electrical farm equip- 
ment and impress upon him what the potential market for 
such equipment really amounts to. The local dealer needs 
to be sold upon the benefits of labor-saving equipment just 
as well as does the farmer. Several of the dealers located 
in our older territory are commencing to see the picture 
and are doing a fair job of merchandising. 


Through cooperation between our company, the county 
agricultural agents, and the Michigan State College, forty 
farm electrification schools will be scheduled soon after the 
first of the coming year (1939). 

There is no question but what we are all interested in 
seeing farm electrification placed on a sound basis. This 
can be accomplished only through the mutual efforts of all 


who are interested in the future welfare of the farmer. 
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AGRICULTURAL ENGINEERING 


Control of Corn Borer by Light Traps 


By G. A. Ficht and T. E. Hienton 


ORE RECENT experimental work on the use of 

light traps for controlling some economic insects 

has given results of considerable promise, but the 
literature on the reaction of European corn borer moths to 
light has, on the whole, been discouraging to the use of 
light as a practical control measure for this insect. During 
the past few years, and more especially during 1938, results 
from reducing the borer populations of corn by the use of 
light have shown some SiFinct control possibilities which 
would seem to justify further intensive experimentation. 

Two plans of light trap arrangement have been used. 
During preliminary experiments in 1935 to 1937, inclusive, 
only relatively small blocks of corn were used. In 1938, 
two blocks of corn of 31/, acres each were selected for 
lighting in a 10-acre field in Allen County, Indiana. One 
block was lighted by 10 lamps placed over the corn at 
uniform intervals, while the other block was surrounded by 
10 lamps regularly spaced on the margins of the block. 
The plan of even distribution was aimed at capturing the 
moths after they entered the field or preventing oviposition, 
while the marginal plan was intended to provide a lighted 
area through which the moths must pass in order to reach 
the corn, thus preventing them from entering the field. 

The lamps used in the electrocutor type traps were 250- 
watt, 115-volt, mazda CX. They were checked by an equal 
number of 250-watt, 115-volt mazda floodlights. The two 
types of lamps were alternated in position each night. An- 
other type of lamp, used only during 1938 and not yet so 
thoroughly tested in relation to corn borer behavior, showed 
evidence of added efficiency as an attractive agent, and since 
the wattage of this lamp is 100 as compared to 250 in the 
instance of the CX lamp, this type may have a distinct 
advantage in reducing the power consumption and cost of 
operation. This lamp is the H4. Its higher intrinsic bril- 
iiance may also enable a further reduction in the number of 
lamps used in a given area without reducing the number of 
moths captured. 

An examination of the results of the experiments on 
the behavior of the moths to light has shown that they 
exhibited certain phototropic reactions which are of con- 
sequence in determining its value in control. Also, the con- 
duct of the experiments has raised the question of the 
ptactical significance which can be attached to the results. 

The plan of even trap distribution throughout the field 
had an advantage over the marginal plan from the point 
of view of the number of moths captured. A total of 3609 
moths were taken during the season in the block where 
this arrangement was used, while 2038 moths of both sexes 
were taken during the season in the marginally lighted 
block. The marginal traps averaged 181.5 adults, while 
those traps situated within the field caught 311 moths per 
trap. 

The position of the light traps with respect to the 
height and vigor of the corn under or surrounding them 
was of considerable significance with respect to the num- 


Abstract of a paper presented before a meeting of the American 
Association of Economic Entomologists, reporting on a cooperative 
project of the departments of entomology and agricultural engi- 
neering of the Purdue University Agricultural Experiment Station. 
Mr. Ficht is associate in entomology and Mr. Hienton (Fellow 
AS.A.E.) is associate in agricultural engineering, Purdue Univer- 
sity Agricultural Experiment Station. 


ber of moths captured. Those traps placed over the tallest 
corn were the most effective. The number of adult corn 
borers captured per trap varied from a maximum of 503 to 
a minimum of 119. This is a natural reaction of the corn 
borer moths in selecting corn for oviposition purposes and 
the lighting of the field seemed to not interfere with it. 

The sexes of the moths were predominately female but 
varied in the two broods. Of the 4067 adults taken in the 
second brood, 70.5 per cent were females, and of the 1580 
taken in the first brood, 53.2 per cent were females. The 
average proportion of females during both flights was 65.5 
per cent. 

The number of spent females taken during the course 
of the experiments was of little importance and was less 
than one per cent, even though the time during which the 
second brood was in flight was abnormally extended by 
almost ideal weather conditions for prolonging their lives. 
Moths of this brood were in flight and were taken in light 
traps for a period of 34 days after emergence was complete 
in the field, yet practically all females attracted to the traps 
were gravid. 


PERIODS OF OPERATION DETERMINED BY MOTH HABITS 


The seasonal and nightly periods of operation of the 
traps have varied with the seasonal climate. During recent 
years, the development of a second brood in Indiana has 
necessarily increased the number of nights that light traps 
need be operated to provide a control for the corn borer. 
The time and duration of nightly flight was dependent on 
temperature. It began at dusk and continued until dawn 
on favorable nights but dropped off rapidly after 2:00 am 
or after the temperature dropped below 58 to 60 F (degrees 
Fahrenheit). While second brood development has length- 
ened, it does not affect the yield of this type of corn as 
does the first brood and the operation of traps during the 
second flight would seem unnecessary for dent corn. Early 
or late sweet corn would probably not need to be lighted 
during the flight of both broods under most circumstances. 

The difficulty of providing satisfactory check areas has 
seemed to make a comparison of lighted and unlighted 
fields of little value, except when the checks were selected 
on the basis of their resemblance to the lighted area with 
regard to the variety of corn grown and its development. 
Five fields were selected as checks by actual comparison and 
measurement, and were found to have characteristics similar 
to the lighted fields. The figures on the infestation and 
population of these fields and the lighted ones (Table 1) 
show some effects which seem (Continued on page 152) 


TABLE 1. INFESTATIONS AND POPULATIONS OF LIGHTED 
AREAS AND CHECK FIELDS 


First brood Second brood 
No. of No. of 
Per cent borers per Per cent borers per 
Field infested 100 plants infested 100 plants 
Lighted margin 0 0 5.80 7.90 
Lighted even 
distribution 0 0 4.21 650 
Check No. 1 2.40 5.40 20.0 24.0 
Check No. 2 2.25 5.40 14.50 21.0 
Check No. 3 6.75 8.10 40.50 46.0 
Check No. 4 1.0 2.0 68.40 78.50 
Check No. 5 19.50 23.0 60.40 100.40 
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The Library and Engineering Research 


By Dorothy W. Graf 


HAT is the place of the library in the field of 

research and how can it increase its usefulness? 

' 4 That is the question before each librarian today. 

Since the days when a scientist might gather whatever 

information he needed either from his own experience or 

from a few books on his desk, science has advanced to such 

an extent that the worker in any branch of any subject 

must turn more and more to outside sources to answer his 
questions of when, where, and how. 


Science is a living, growing thing and all of its elements 
are so interwoven that every specialist must have a compre- 
hensive knowledge of current developments in all its fields. 
So intricate and effective are the interrelationships between 
different sciences that the research man depending on his 
own resources is lost before he starts. There are on record 
many cases in which a research worker reached an impasse 
preventing further progress until some other scientist work- 
ing on a different problem, possibly in another field of 
science, developed an idea, an instrument, or a method of 
approach which furnished a clue to the solution of the 
research worker's problem. Again, there have been too 
many cases of men putting in long months of work only to 
find that someone else had already solved the problem. 

This is the field of the engineering library, to provide a 
complete, sure, and up-to-date source of knowledge of the 
status of engineering and related sciences. Here are the 
books, carefully catalogued, which furnish the background 
of what has been accomplished; also the technical journals, 
society proceedings, trade and scientific publications, which 
the research worker needs to keep in step with his profession. 


Agricultural engineering, as a specialized field of engi- 

neering, grew out of the realization that many agricultural 
roblems lay within the scope of engineering. And while 

it is of a comparatively recent development, the past 25 
years of its existence has seen rapid growth. The work of 
the agricultural engineer deals chiefly with the following 
subjects: (1) Design, operation, and care of all types of 
farm equipment; (2) reclamation and improvement of 
land—that is, irrigation, drainage, flood control, soil con- 
servation, and land development; (3) farm structures, in- 
cluding construction materials; (4) rural electrification. 
While each of these divisions seem distinct and independent, 
all have a common engineering background and in their 
application each may be interlocking with sociology, chem- 
istry, physics and many other arts and sciences. 

When the Bureau of Agricultural Engineering was 
formed, July 1, 1931, the library was organized to meet 
these varied needs. At that time it consisted of some 2,000 
books and 5,000 pamphlets, while today the collection has 
grown to over 5,000 ks and 16,000 pamphlets. How- 
ever, it was never the intention to mass together a huge, 
unwieldy mass of material, but rather a small active, up-to- 
date collection functioning through a detailed system of 
cataloguing. With this in mind, two main catalogues are 
maintained, one for books and the other for pamphlet and 
magazine material. For the book catalogue, each publica- 
tion is minutely analyzed as to subject. As a result, obscure 
material is brought conveniently to hand and out-of-the- 
ordinary questions answered with a minimum of trouble. 


Author: Librarian, Bureau of Agricultural Engineering, U. S. 
Department of Agriculture. 


In the case of the pamphlet and magazine catalogue, 
only a subject card is made. Each article is annotated and 


. many periodicals which do not appear in the printed in- 


dexes are scanned for interesting material. This is done, 
of course, as each magazine appears so that the catalogue 
is more current than any printed index could possibly be. 
This fact alone makes the file valuable, in addition to its 
value for reference and the compilation of bibliographies. 

The bibliographical work of the library is exceedingly 
valuable. Such publications as Engineering Abstracts, Chemi- 
cal Abstracts, supplemented by such indexes as Industrial 
Arts Index, Engineering Index, and Agricultural Index are 
extremely important tools in every research library. No 
library can have too many such aids, and while there is a 
certain amount of duplication, this is not serious. Since the 
agricultural phase of engineering is of recent development, 
the whole field is open to additional work of the abstract- 
ing variety, an opportunity the development of which de- 
pends upon vision and imagination of the librarian himself. 
The most LS ppg service which a librarian can give to 
his personnel is an abstracted publication of current litera- 
ture issued weekly, if possible. Today is the age of the peri- 
odical, and the average scientist and research worker has only 
a minimum of time to spend upon them. On the other hand, 
the periodical has supplanted the book for current, up-to- 
date information. For all these reasons, the value of an ab- 
stracted current literature can readily be understood. 

With the development of bibliographic equipment, the 
biblio-film method of reproducing valuable material, and 
the system of inter-library loans, the present-day research 
worker has at his finger tips material which formerly he 
barely knew existed. The average user of library facilities 
has little conception of how to use the aids which are at 
hand when left to his own devices. The student, during 
his undergraduate years, uses the library under professional 
guidance with no instruction on how to help himself. Would 
it not be wise for the sake of scientific development to give 
some problems along this line in the universities? 

A library may be established and provided with all the 
necessary facilities for service, but it will not pay dividends 
until it is used; and it follows that its usefulness depends 
to a large degree upon the librarian. The special library of 
today has traveled a long way from the time when one 
entered with hushed voice and mournful expression. The 
librarian should be a cheerful, pleasant person, with ade- 
quate technical training, a broad, general knowledge of 
engineering and allied sciences, and an intense interest in 
serving the clientel of the library. With such a librarian, 
the scientist can discuss his problem, his purpose and plan, 
and be secure in the knowledge that he will secure the ulti- 
mate in library service. 

The progress of engineering now has come to depend 
on the expansion of knowledge in science, in order that 
engineers may possess the opportunity to make additional 
useful applications. Engineers therefore must work hand- 
in-hand with other scientists for the benefit of engineering 
and civilization. As it is with creative science, so it is with 
librarianship that keen power of observation and fertility 
of ideas are required. Add to these the further qualities of 
initiative, resourcefulness, courage, and a full sense of 
human relations, and a man may become a good librarian 
and his library a creative force within his own organization. 
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NOTHER important testing machine has been added 

to the extensive physical laboratory of the Timken 

Roller Bearing Company at Canton, Ohio, the pur- 

pose of which, is to test seals used in Timken-bearing- 
equipped tractor front wheels. Prior to the development of 
this apparatus, designed and built by the company, newly- 
designed front wheel assemblies could only be tested by 
many months of actual field service. Now the effectiveness 
of seals in front-wheel assemblies can be determined in a 
short time at much less cost. Studies of standard as well as 


special seals are being made by the company’s physical 
laboratory staff. 


This new testing machine has been aptly termed the 
“merry-go-round”. Its construction is relatively simple. The 
frame consists of two parallel 16-ft I-beams, resting at both 
ends on concrete abutments; several channel cross members 
connect the two main beams. A 100-hp electric motor and 
a gear-reduction unit are fixed on top of the frame. Power 
from the motor reaches the gear-driven table immediately 
under the frame by V-belt drive through pinion, inter- 
mediate, and main shafts, all shafts being on Timken roller 
bearings. 

Three tractor wheel assemblies, fixed to the revolving 
table, are run around and around in a shallow trough. This 
trough or ditch has a diameter of 15 ft and is filled to a 
depth of 3 or 4 in with a mixture of surface soil and water. 
The table revolves at 9.66 rpm, which gives a wheel speed 
of 5.17 mph for 16x5.50 tires. Thus, while the “merry-go- 
round” is in motion mud is constantly splashed against the 
entire wheel assembly, including the seals, simulating the 
worst possible operating conditions. At present a dust- 
proof wooden housing is being built over the revolving 
table in order that tests may be made with dust instead of 
mud to determine the effectiveness of seals under parched 
soil conditions. 


Testing Machine for Tractor Front Wheel 
Bearing Seals 


AGRICULTURAL ENGINEERING 


Radial loads on the tires, wheels, and bearings are pro- 
vided by adjustable weights fastened directly over each of 
the three wheel assemblies. In the tests radial loads are 
kept to about 1550 lb, but this load can be varied by merely 
increasing or reducing the number of weights. Four steel 
“bumping” plates 11/ in high are placed in the bottom of 
the ditch to create thrust loads. These are located so that 
in each revolution of the table the inner and outer tires on 
all wheel assemblies alternately pass over two plates, pro- 
ducing an end-thrust load in both directions. In running 
over the bumps tires, wheels, and bearings are momentarily 
overloaded as they would be in actual farm service. Of 
course, since the wheels always travel in a circle, a slight 
thrust load is present at all times. 

Various leading tractor manufacturers are cooperating 
with the Timken physical laboratory in running these tests 
by supplying wheel assemblies taken directly from their 
production lines. All tractor manufacturers are interested 
in improving front-wheel bearing seals because of the un- 
usually severe conditions to which seals, as well as bearings 
in this particular position, are subjected. Better and more 
adequate seals are becoming more and more important with 
the constantly improved modern rubber-tired, lightweight 
tractors that are being used the year round in all kinds of 
weather. 


Principles of Engineering 


FURTHER definition of engineering, or a rewording 
A of the definition, written by A. G. Christie, president 
of the American Society of Mechanical Engineers is as fol- 
lows: ‘The principles of engineering are the means of 
achieving a purpose or producing a result through the 
application of the laws of mathematics, physics, chemistry, 
and mechanics, as modified by experience and judgment.” 


(LEFT) CLOSE-UP OF WHEEL ASSEMBLY SHOWING WEIGHTS ON TOP OF TABLE FRAME AND HINGED CONNECTION TO CENTER OF TABLE 
TO PERMIT VERTICAL MOVEMENT. (RIGHT) GENERAL VIEW OF THE TIMKEN BEARING-SEAL TESTING MACHINE 
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Correlated Analysis of Tractor Engine Fuels by Theoretical 
Values and by Laboratory and Field Tests 


By Earl Bartholomew, Homer H. Dedo, and George Krieger 


gasoline and distillate is over. The time is at hand 

when tractor manufacturers will design their engines 
specifically for either one fuel or the other. A million 
compromise tractors now on American farms are obsolete 
in the light of present knowledge. 

Exhaustive tests made first in the laboratory and con- 
firmed in the field have shown that gasoline, used in an 
engine designed for it, develops about 26 per cent more 

wer than distillate used in a comparable engine designed 
or distillate. And it required 21 per cent less gasoline, by 
 - to do the same work. 
ese figures are part of the conclusions presented after 
more than two years of research under the controlled tem- 
peratures of the laboratory and in the extreme heat and cold 
of the Mohave desert. Unusual test equipment was used 
and every variable possible was controlled and measured. 

The question of the correct fuel for tractors has been 
debated for more than ten years, but the whole subject was 
spotlighted about five years ago when the oil refiners 
reached nationwide distribution with the improved anti- 
knock gasoline introduced at that time. For the first time a 
regular-grade gasoline of uniformly high quality then be- 
came available throughout the United States and Canada. 
Manufacturers of trucks and buses immediately redesigned 
their engines to take advantage of this improved fuel. This 
brought about an increase in the efficiency of these engines 
and made the disparity between truck and tractor engine 


Ts DAY of the tractor engine which will burn both 


‘efficiency more marked, thereby stimulating the interest of 


tractor engineers in the possibilities of stepping up tractor 
power correspondingly. 


NEED FOR COMPARATIVE TESTS 


There was only one way to get the facts needed as a 
basis for revision of tractor engine design. That was to 
make a scientific investigation of every aspect of the prob- 
lem, one such as the automotive industries had made when 
it became apparent that improved fuels offered possibilities 
for greatly increased power and economy through the use 
of higher compression engines. But it was too much ground 
for any one laboratory to cover and the cost was large— 
estimated at $100,000. In the end it was decided to divide 
the work and the cost among interested groups. 

We were asked (1) to develop instruments and test 
methods which would permit accurate testing of tractors 
under all conditions of operation, and (2) to explore the 
power and economy possibilities of distillate and gasoline. 

It was entirely possible for engineers to sit down with 
pencil and paper and figure out the relative efficiency and 
economy <a of these two fuels. As a matter of fact we 
did that. We knew in advance that distillate contains more 
heat units than gasoline, but we also knew that the number 
of heat units is not the true test of the efficiency of a fuel. 


Abstract of a paper presented before the Power and Machinery 
Division at the fall meeting of the American Society of Agricul- 
tural Engineers, at Chicago, Ill., November 29, 1938. Copies of 
the complete paper may be obtained by writing the A.S.A.E., St. 
Joseph, Mich. The authors’ of this paper are engineers with the 
Ethyl Gasoline Corp. Mr. Krieger (Mem. A.S.A.E.), who pre- 
sented the paper, holds the position of agricultural engineer. 


Tar has more heat units than either one, but it is totally 
unsuited for internal-combustion engine fuel. 

The high manifold temperatures required to vaporize 
low-grade fuels have the effect of reducing engine power 
by raising the temperature of the air in the fuel mixture. 
The heavy parts of these fuels often fail to vaporize and 
simply run down the cylinder walls, washing away the 
lubricating oil, and diluting the oil in the crankcase. 

Taking all these factors into consideration we figured 
out that, theoretically, gasoline should develop 29.6 per 
cent more power than distillate. 


LABORATORY TESTS 


The next step was to take a tractor into the laboratory 
and see how theory stood up under actual operating con- 
ditions. 

It was recognized at the start that every possible vari- 
able should be controlled and measured. Consequently we 
spent a considerable amount of time designing and instal- 
ling measuring instruments. First there was an electric 
dynamometer to test the power at the belt under controlled 
conditions. Thermometers were installed to measure the 
temperature of cooling water, crankcase oil, and lubricants 
in the transmission and differential. Others measured the 
temperature of the air in the carburetor horn, fuel in the 
fuel line, and mixture in the intake manifold. Still another 
measured the exhaust gas temperature. 

Engine speed was checked by means of an electric 
tachometer indicator. A flashing neon tube continuously 
indicated ignition timing. Fuel and air consumption were 
measured by actual metering. 

Great care was exercised in the selection of fuels, par- 
ticularly the distillate. The best distillate available was 
used. It should be pointed out, however, that there is a 
considerable variation in the quality of distillate throughout 
the country and even though refiners were given rigid 
specifications, the samples submitted were not uniform. 
The gasoline used for testing was the regular grade and 
samples were uniform. 

After installing the necessary measuring instruments 
and devising satisfactory test methods and procedures, we 
were ready to record our findings. Each fuel was put to 
work under engine conditions best suited to it. For distil- 
late, hot spark plugs, hot manifold, and a cylinder head of 
4.32:1 compression ratio were used. For gasoline, cold-type 
plugs, cold manifold, and a compression ratio of 6.14:1 
were used. 

Under the same loads and at the same engine speeds, 
gasoline developed slightly over 26 per cent more power 
than distillate. The fuel saving amounted to approximately 
20 per cent by weight. Under various other conditions the 
difference between the efficiencies of the two fuels were 
even more marked. 

The program next called for exhaustive tests in the 
field. Performance in the laboratory does not necessarily 
mean performance under conditions experienced by the 
tractor operator. For one thing, the atmospheric conditions 
in the laboratory can be kept under complete control. In 
the field, temperatures may rise or fall several degrees 
within a short time and winds (Continued on page 152) 


Seneca oe oe Cee a i 

ae ic ee ee me ae ae er oe 
s. Toe A eg a eee a Eck ; 
= 5 : = 
sii ee 
1 of 
are 
rely 
steel 
n of 
that 
$s on 
pro- 
ning 
arily 

Of 
ight 

es 

ting 
tests 
their 
ested 
- un- 
rings 
nore 
with 
eight § 
ls of 
ding 
ident 
; fol- 
is of 
\ the § 
istry, a 
ent.” : 
decal 
ee 
pai 
: 
| 
csiieaitins ; 

. ; 


148 


AGRICULTURAL ENGINEERING 


Grading Hybrid Seed Corn for Planting 


By R. H. Reed 


HE INTRODUCTION and use of hybrid seed corn 
has probably increased more rapidly than any other 
new program affecting agriculture. This rapid change 
has introduced many new problems, among them that of 
grading the seed so that it could be planted accurately. 
Hybrid seed corn producers; manufacturers of grading equip- 
ment, and manufacturers of planting equipment are all 
studying ways and means for solving the grading problem. 

The problem of grading seed corn can be viewed from 
a number of different a The grower wants a product 
he can market; the grader manufacturer, a grader which 
will meet the needs of the grower; the farmer, corn he can 
plant accurately; while the implement manufacturer is quite 
sure he already has sufficient planter plates and would like 
to be relieved of the charge that his plates are responsible 
for poor planting. All of these phases have been studied to 
some extent during the past two years by the agricultural 
engineering department, University of Illinois. 

In studying the various phases of grading, one factor 

roved to be outstanding. It soon became evident that the 
eset single problem in gracling was that of knowing what 
grade size had been produced, or was being planted. The 
grower could grade satisfactorily with existing graders, and 
the farmer plant accurately with existing planter plates, 
but coordinating the two was a matter of trial and error. 
In many cases, the lot of “trial and error engineer” has 
fallen to the implement manufacturer. In self defense, he 
has set up laboratories to which the farmers’ samples of 
seed corn come and each is tested in plate after plate until 
one is found which will plant accurately. 

What is needed is a means whereby the grade size 
terms “‘small,” “‘medium,” and “‘large’’ can be replaced by, 
or supplemented with, terms having unmistakable meanings. 

In setting up a numerical grade designation, it seems 
necessary to provide some leeway so that the grade size will 
not be too greatly influenced by the few off-size kernels any 
grader will let slip through. Experience has shown that 
good graders will grade with an accuracy of 90 per cent or 
higher. This value is recommended. 


GRADE DESIGNATION 


Thickness and width grading is normally carried on 
with equipment having holes or slots measured in 64ths of 
an inch. For this reason, logical numerical grade designa- 
‘tions are those in which the maximum and minimum values 
for width and thickness are such that 90 per cent of the 
grade will fall through a screen of the first size and be 
held on a screen of the second size. Thus, it seems logical 
to designate the thickness of kernels by two numbers, such 
as 12-10, indicating that 90 per cent of the grade will fall 
through a screen with rectangular openings 12/64 in wide 
and be held on a screen with rectangular openings 10/64 in 
wide. Similarly, it seems logical to designate the width of 
kernels by two numbers, such as 20-18, indicating that 90 
per cent of the grade will fall through a screen with round 
openings 20/64 in in diameter and be held on a screen with 
round openings 18/64 in in diameter. 


Presented before the Power anc Machinery Division at the fall 
meeting of the American Society of Agricultural Engineers, at 
Chicago, IIl., November 29, 1938. Mr. Reed (Mem. A.S.A.E.) is 
associate in agricultural engineeri1g, University of Illinois. 


Length designation is not as easily arrived at, due to 
the lack of equipment for separating lisanete into accurate 
length groups. So far, hand measurement with a micrometer 
has been used to divide the kernels into length groups 
varying by 2/64 in. It seems logical to designate the maxi- 
mum and minimum length by two numbers, such as 36-28, 
indicating that 90 per cent of the grade is between 36/64 in 
long and 28/64 in long. — 

The assumed grade would then have the numerical 
designation (12-10) (20-18) (36-28). For all ordinary 
usage, this grade would be known as “medium flat.” 

What advantage would there be if the tag on a sack of 
seed corn carried the above numerical designation in addi- 
tion to the “medium flat” designation? The most apparent 
advantage is that a person familiar with grades would secure 
an excellent visualization of the quality of grading. Thus, 
a person would conclude from the 12-10 that the thick- 
ness grading was of a superior quality, from the 20-18 that 
the width grading was of a mediocre quality, and from the 
36-28 that the length grading was of medium to low quali- 
ty, but probably the equal of present day practice. 

Aside from indicating quality of grading, the numeri- 
cal designation would have a material advantage in the 
problem of planter plate selection. 


PLANTER PLATES 


At present a farmer asks an implement manufacturer to 
suggest the correct planter plate for his “Medium Flat” 
corn, and is told to send in a quart sample for test. It 
would seem that the sample and the test would soon become 
unnecessary if he wrote asking for a planter plate to plant 
his “Medium Flat” (12-10) (20-18) (36-28) corn. 

At present, with numerical grade designation merely in 
the offing, a table showing suggested planter plate sizes 
for various kernel sizes is a somewhat cumbersome affair. 
Table 1 is a small section extracted from such a table, based 
on studies made this past summer. The section covering 
the grade size assumed previously has been enclosed in 
dotted lines. (Continued on page 152) 


TABLE 1. SIZE OF PLANTER PLATE CELLS FOR PLANTING 
GRADED CORN 
(Part of a larger table showing all possible kernel sizes) 
Range in planter plate size for accurate planting 


Kernel Kernel thickness 


Kernel thickness 


size 12-11 11-10 
Width Length Width Thickness Length Width Thickness Length 
eae 40-40 ‘a. oe 40-40 
36-34 | 58-38 38-381! 
34-32 | 6-36 36-36 
20-19 32-30 ‘12-14 16-20 34-36 12-14 16-20 34-36 
30-28 og BL Sa | 32-36 Ba kL Sey oe rs 32-36 
28-26 J-34 ae *.’ 
26-20 28-34 28-34 
38-36 Beart) Gist. aes 40-40 2 Pa ae 40-40 
36-34 | 33-38 38-38 | 
34-32 | 36-36 36-36) 
19-18 32-30 '12-14 14-20 34-34 12-14 14-20 34-34 
2 et ok ar oe’ eR ee 32-34) 
28-26 J-34 ~ 30-34 
26-20 28-34 28-34 
All dimensions in 64ths of an inch. 
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Theory of Terrace Gradient 


By John C. Stephens 


4ERRACING has long been recognized as one of the 
- most effective means of preventing soil erosion. 
jl Terraces of the bench type, which are estimated to 
be from 2,000 to 4,000 years old, have been found in both 
the old and the new worlds. Hamilton (5)1 states that 
American farmers have built various types of terraces and 
hillside ditches since colonial days. In the latter part of the 
eighteenth century southern farmers constructed hillside 
ditches.and furrows across the slopes. These were the fore- 
runner of the present-day terraces. In 1885 Mangum (6) 
built a new type of terrace on his farm near Wake Forest, 
N. C., which offered less obstruction to farm machinery 
than the older bench terraces, or hillside ditches. This was 
the first of the broad-base terraces, and many of the char- 
acteristics of the first Mangum terrace, modified and 
adapted to the climate and topography of various regions, 
are still employed after a half century. 

“There is evidence that early American farmers intro- 
duced in some form practically all the present-day erosion- 
control measures. Many of the general principles of the 
procedures used were correct, but the effectiveness of the 
measures themselves was usually counteracted by inaccurate 
installation, limited use, and lack of coordination. Even 
such construction refinements as wide ridges and channels, 
variable grades, and spacing according to rate of rainfall, 
soil characteristics, and degree of surface slopes were recog- 
nized and advocated by some of the early builders of 
terraces.” (5) 

In general, until about 1900, terrace improvements came 
as a result of trial and error on the part of farmers them- 
selves. In 1903 preliminary investigations on terrace design 
and construction were begun by the Office of Experiment 
Stations under the Department of Agriculture. In 1918, 
Ramser (8) published a bulletin describing the effectiveness 
of various types of terraces, and compiled tables of rec- 
ommended specifications based on observations and studies 
made on. terraces in the southeastern states. M. L. Nichols 
began some of the early terracing studies by state experi- 


Author: Assistant project engineer, Soil Conservation Service, 
U. S. Department of Agriculture. 


Numbers in parentheses indicate references cited at the end of 
this article. 
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FIG. 1 CONVEYANCE TABLE AND CURVE FOR AVERAGE NICHOL’S TERRACE (SETTLED) 


ment stations at the Alabama Polytechnic Institute soon 
after Ramser’s studies. Nichols’ work led principally to 
recommendations for modification in the formation of the 
terrace channels. 

Since about 1930, federal experiment stations located 
in various regions of the United States have been making 
experimental studies on the effectiveness, design, capacity, 
spacing, construction, and maintenance of terraces. 

Channel gradient and its relation to soil, slope, spacing, 
and capacity is one of the major items to be determined in 
terrace investigations. At present channel gradients are 


_ established from experimental observations, and the chan- 


nel cross sections made large enough to handle expected 
rates of runoff for various areas. These observations, how- 
ever, are necessarily made under a very limited variety of 
conditions, and empirical formulas derived from these 
observations are also limited in their application to con- 
ditions analogous to those under which the observations 
were made. A sound theoretical knowledge of terrace 
hydraulics is, therefore, essential to the engineer in trans- 
ferring experimental data, made under certain conditions, 
to sections having different soil, topographic, or rainfall 
characteristics. 

This paper is presented to show the relationships be- 
tween the principal variable factors which determine terrace 
gradient. The formulas developed showing the mathe- 
matical relationship between the various factors should be 
of help in experimental studies in that the different factors 
can be analyzed separately and then integrated in a logical 
manner. 

Channel grades which have been recommended for one 
section have, in some cases, been found altogether imprac- 
tical in other sections due to differences of the soil, topog- 
raphy, natural vegetation, or rainfall characteristics. Field 
engineers who have experienced difficulty in establishing 
channel grades suitable to the conditions of particular 
localities, should find this material an aid in transposing, 
in a rational manner, data from experimental studies made 
under given conditions, for areas having somewhat different 
soil or other characteristics. 

Experiment station studies (9) show that terraces with 
variable grades are superior to those of uniform grade. In 

all cases soil loss increases rapidly as 
the channel grade is mien It is, 
therefore, highly desirable for chan- 
nel grades to be held to an absolute 
minimum so long as there is little 
danger of overflow. 

In order to hold the grade to an 
absolute minimum and reduce soil 
losses, the carrying capacity of a ter- 
race at any section should exactly 
equal the runoff at that point. Due 
to limitations of earth-moving equip- 
ment it has been found impractical 
to vary the cross section of a terrace, 
from one end to the other. There- 
fore, it is necessary to increase gradu- 
ally the channel gradient toward the 
outlet to provide additional carrying 
capacity for the continual increase of 
water running into the channel. 
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By setting the carrying capacity of 
the channel equal to the quantity of 
runoff into the channel, and solving 
the equation for the fall s as a func- 
tion of the terrace length, the required 
minimum fall may be found for any 
point throughout the terrace length. 
Let equal discharge capacity, in 
second feet, of the terrace channel at 
any given point. Then, Q = ac \/r5, 
or Q = acy\/r x 1/5, where a equals 
cross section of channel, in square feet, 
¢ equals Chezy’s coefficient, and r 
“a hydraulic radius in feet. Now, 
the cross-sectional area and hydraulic 
radius of a terrace are more or less the 
same throughout its length. Then, a 
factor K, termed the conveyance factor 
by Bakhmeteff (1), may be substituted 


for the quantity ac\/r. Thus the dis- 


Kx Vs. 

Ay is noted from Bakhmeteff (1) that a conveyance 
curve can be plotted for any given channel by plotting the 
depth of flow as a function of K. Likewise, a conveyance 
curve may be plotted for terraces of various cross-sectional 
areas, since c and r are very nearly the same for any cross 
section of a given channel area. (For convenience in calcu- 
lations K is plotted in units of hundreds, that is, when K 
equals 129, the plotting unit is 1.29 x 10? sec ft.) 

By multiplying the conveyance factor K for any chan- 
nel by the square root of the slope s, the quantity Q which 
the channel will deliver is obtained. That is, Q = acy/r x 
Vs, or Ky/s, then s = Q?/K?. Thus the required fall s of 
a channel may be computed at any given point, once the 
conveyance factor and the quantity of water the channel is 
required to handle is known. 

From the rational formula (7) the quantity of water 
the terrace is required to handle at any given point through- 
out its length may be computed. In this formula Q’ = CIA, 
when Q’ is the rate of runoff in second feet, J is the rate 
of rainfall in second feet per acre (inches per hour approxi- 
mately), and A is the area in acres. First, the runoff into 
the terrace per linear foot of its length must be determined. 
For convenience, let @ represent the runoff per linear foot. 
Now 6 = (C x I x D)/43,560, where C is the runoff 
coefficient, I is rainfall intensity, D is the horizontal distance 
between terraces, and 43,560 the square feet in an acre. 
Also, let L represent the length of the terrace in feet meas- 
ured from the head toward the outlet. The water Q’ the 
terrace is required to handle at any given point is equal to 
the runoff per linear foot @ multiplied by the length of the 
terrace to that point L, or Q’ == 6 L. 

For a terrace with minimum fall s, where the depth of 
flow is constant throughout the length of the terrace, the 
discharge capacity of the terrace Q is set equal to the amount 
of water it is required to handle QO’. Now O=Kx ys, 
and Q’ = @L. Then, 6L must equal K \/s; or OL = Ky/s 
and s = @?L*/K*. Thus the required fall is equal to the 
runoff per linear foot squared times the terrace length 
squared divided by the conveyance factor squared. When 
the fall s is determined in inches per hundred feet, and K 
is found in units of 10? the equation becomes 


6?L2 x 12 x 10? 62L2 x 0.12 


ee {1} 
K? x 104 K? 


e 
See Sa ® 1200 (inches foll per hundred feet 
L* Terrace length in feet 
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charge of the terrace is equal to FIG. 2. TERRACE GRADIENT FOR UNIFORM FLOW (@ = 60.9 x 104, K = 1x 102) 


Upon examination of Equation 1 an important fact 
stands out. Under equal conditions, as the terrace length 
increases the fall of the terrace must increase as the square 
of the terrace length. This partly explains the failure of 
extremely long terraces and shows why field men have had 
continuously to decrease the length of terraces. 


Fig. 1 shows the conveyance for settled Nichols’ ter- 
races giving the average K in relation to the cross-sectional 
area. This graph was prepared from a study of 300 cross 
sections taken on terraces which had been constructed more 
than one year and were considered completely settled. The 
relationship between the cross-sectional area of the settled 
terraces and their wetted perimeters was determined by 
measurements from plotted cross sections for all terraces 
with channel areas of 3, 4, 5, 6, 7, and 8 sqft. The 
standard error was computed for each group of measure- 
ments. Chezy’s coefficient ¢ was then computed for each 
channel area by Manning’s formula using » = 0.04. From 
these data K was computed for each channel area. 


A representative group of values for @ for clay soils is 
shown in Table 1. Field slopes were divided into four 
classes to determine the average horizontal distance between 
terraces and to evaluate the runoff coefficient C according to 
different degrees of slope. The runoff coefficient was deter- 
mined from a study of results from runoff experiments 
conducted at the Alabama agricultural experiment station 
(2) on Cecil clay soil. The rate of rainfall intensity / is 
taken as Gin per hour. (On extremely long terraces the 
time of concentration ¢ should be taken into account.) 


TABLE 1 
Per cent Hori- 
Field-slope —_ runoff i zontal (Runoff per linear foot) 
0-4 50 6 100 ft 68.9 x 104 
4-8 70 6 63 ft 60.9 x 10™* 
8-12 ip 6 48 ft 49.6 x 104 
12 - above 80 6 40 ft 44.1 x 10 


After the terrace gradient has been determined, the 
problem of determining the allowable length of terrace 
which will handle the runoff without scour arises. Since it 
is the velocity of flow in the channel which must be limited, 
it is evident from-Equation 1 that a mere limiting-of-the 
slope at a definite point is insufficient as the slope s is 
dependent on three factors — 6, L, and K. 


7 
q 
; 
q 
4 
4 
] 
q 
: 
7 
7 
q 
; 
7 
7 


AF 


trez 


or 


1 ara eS Be Pn exe oe a 2 aaa pe sieeene : i -. 
Ae | 
ee 150 a | 
vaca 4a ITGSkeSC eee eS 
aor Mas cseseessecessaesaeeteeeeeeeTeeeeeeeeseenita Gaal 
2 ane is SEIFs GL LRA TELE SRE ‘ 
cor A 
ae Sa corr yrrséd 
Sete: CRaRAAARASaTSEGEEEEESTSSSESTSTSCSSSESESIEE 
— é | SRCCSSESEEE ; 
be: 3 Sannne When - wniformes COPE eee tH : 
a SCOTT + SRAOP (Feet tou por nundres) SE 
Risa, ‘4 
% eg Lt ERE TERR ERERY CERO 
re: Eo i oa 
a Se StH _ BE SERERMEDE DERE : 
a = COCCI os Sata tech Bitpgge Mateean Tacracee, 9 ff A 
‘we cr 
a = HH K* Conveyance foctor ac¥F (units 10’cu tt per sec ) CCC a : 
ue ® Depth of flow Coca i 
ey ves § Fin 
; EEE ETE EE EEE EE EEE EEE EEE HE = 
o e} : i 
- ° SESE BE SERS SR SERS ee ERR Sea es ACRES Silt 
BY 7 SSR ALLS PARRKE RARE RRR ASRRR REE REP’ 2 H 
Q °, A All 
© See err RS if 
es S500 00 Se SSSR eee eee. Ht tH yr 
P ZA 
2 eae CO oe 
oe o PA 
ee SOC ECEE EEE 
Se © everett eo ep Pat ta r 
Sige : Gere” see ee Se LORS EERE 
ie ees ae | | 4 4 
Le CCE EEE lata 
eS Bb pti) ball Ae = 
ee COCO errr rrr a vas 
eon ml ‘800 400 7) rr) 
Agee Terrace Lenath iad a § on 
ae pe 
i ~ c 
ace cee bl 
- ; prabiea 
ake rac 
ec the 
ae a: an 
oo 
a 
BS 
ae 
a J 
2 ch: 
ae the 
vor: 
Bes ns 
eee fal 
me er Es 
Reon | 
= tar 
y x fie 
eke . é 
(Nine aie 
ai F 7 
- 7 mt 
. 
ie fo 
tea ha 
ie as “a ) * 
oe BE fo 
ee . 
- Bin 
eS | 
oe y 
mech 2 | - 
thi 
ee : 
— ft 
ee f- 
os Ey j ; 
eda i* 
ae : ; | 
Bee ee : 
Rees cs 
ae 7 
2 ht 
eee 
. ae ae 4 
[Naa , 
pe reees eae RO ee ad rg a eee os aa aa, od a 
ST oon eee eG a ce “ae : 7 a 
iid same ‘GRRE SY oy. : ie a, on ie a 
oo haope a Se ees Spa 2. eee ak “ee pri 4 


4 


foot) 


APRIL 1939 


Table 2 gives maximum permissible velocities for un- 
treated channels (4). 


TABLE 2. 
Velocity in feet per second 
for canals carrying: 
Water trans- 
porting non- 
Water colloidal 
Original material transporting sediment, sands, 
excavated colloidal gravels, or rock 
for channel sediment fragments 
Fine sand (non-colloidal ) 2.50 1.50 
Sandy loam (non-colloidal) 2.50 2.00 
Silt loam (non-colloidal) 3.00 2.00 
Alluvial silts when non-colloidal 3.50 2.25 
Stiff clay (very colloidal) 5.00 3.00 
Alluvial silts when colloidal 5.00 3.00 
Shales and hard pans 6.00 5.00 


From this table it is evident that limiting velocities 
vary with soil types. It should be remembered that terraces 
on cropland are plowed several times a year, resulting in 

ulverization of the soil; consequently, velocity values 
ower than those given in the table must be used to prevent 
scouring. In most cases the mean velocity limit will prob- 
ably be from 1.50 to 2.50 ft per sec. However, if the ter- 
race channel is to be undisturbed, or permanently vegetated, 
the velocity may be higher, depending on the soil type 
and vegetation. 


To determine the allowable length for a terrace: 


Q 6L 
Velocity = — and Q’ = @L. Then velocity = —, 
a a 
Permissible velocity x a 
or Permissible L = —————————_—_— {2} 
6 


The procedure which may be followed in determining 
channel gradient will now be outlined: 


1 Estimate, or obtain from experiment station studies, 
the runoff coefficient C for the soil. From Yarnell’s (10) 
or a similar publication obtain the rate of maximum rain- 
fall intensity J which the terrace will be required to handle. 
Estimate with respect to slope the average horizontal dis- 
tance D between terraces for that locality. (If desired the 
field slopes may be divided into groups as shown in Table 
1 and the distance computed for each group.) 

Now substitute the values of C, I, and D into the for- 
mula 9 = (CxIxD) /43,560 to find 9, the runoff per linear 
foot between terraces. 

2 Estimate the channel area which the terrace will 
have after settlement and maintenance. Refer to the graph, 
Fig. 1, to determine the conveyance factor K. (Remember 
to determine K in units of hundreds.) 

3 Substitute the values of @ and K obtained into the 
formula s = (6*xL?x0.12) /K? and solve for s, the fall in 
inches per hundred feet, as a function of L. 

For convenience, it is suggested that 1000 ft be substi- 
tuted in the formula for L and the fall be determined at 
this point. Since the fall varies as the length squared, the 
fall at the other stations may be found by simply multiply- 
ing the fall at 1000 ft by L?/10%. Thus, if the fall at 1000 
ft equals 5.0 in per hundred feet, at 900 ft s = 5.0x(900? 
/10*) = 4.05 in per hundred feet. 

4 Plot on graph paper the values obtained, and use 
the nearest convenient units for running lines. 


5 Estimate, or find from magni studies, the 
scouring velocity of the soil. Find the maximum permis- 
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sible length of terrace by substituting in the formula, per- 
missible length = (permissible velocity x 2) /6. 

As an illustrative example, assume it is desired to con- 
struct a system of terraces in an area where clay soils pre- 
dominate and the average slope of the fields are from 4 to 
8 per cent. Also, that the rainfall intensity reaches a rate 
of 6in per hour and that the average channel area will be 
approximately 5 sq ft after settlement. 


Step 1. C = 0.70 (from Table 1), 1 = 6, and D = 63 ft. 
0.70x6x63 
43,560 


Step 2. From the graph, Fig. 1, it is seen that the con- 
veyance factor K is approximately 1.0x10?. 


67L2x0.12 
K2 
(60.9x10-*)? xL?x0.12 


Then 6 = = 0.00609, or 60.9x10 * 


Step 3. s= 


~ 


By substituting s = 
(1.0)2 

S$ = 4,45x10°*xL? 
Solve for s as a function of L. When L = 1000, 

5 = 4.45x10°°x(10*)? = 4.45 in fall per hundred feet. 
Now s = 4.45x(L?/10*%) for each successive station: 

At 1500 ft, s = 4.45x(15002/10°) = 4.45x2.25 = 10.01 

At 1400 ft, s = 4.45x1.96 = 8.72 

At 1300 ft, s = 4.45x1.69 = 7.52 

Likewise, at 1200, s = 6.41; 1100, 5.38; 900, 3.60; 
800, 2.85; 700, 2.18; 600, 1.60; 500, 1.11; 400, 0.7; 300, 
0.4; 200, 0.2; and at 100, s = .04. 


Step 4. Fig. 2 shows the terrace gradient plotted. Solid 
line shows values obtained from equation, and dotted line 
shows values which would be used in laying out lines. 


Step 5. If scouring velocity of soil equals 1.5 ft per sec, 
1.5x5 
60.9x10 


It should be clearly understood that the values obtained 
are for a minimum gradient and that they are the values 
which the channel should have after construction has been 
completed and maintenance operations begun. Actual field 
experience is necessary on the part of the engineer in order 
to lay out the lines so that the desired gradient will be 
obtained after maintenance. He must take into considera- 
tion ——— variations, soil, crops, climate, character- 
istics of construction, personnel, and maintenance methods. 

It should be understood that deviations from recom- 
mended procedure will be encountered in the field, and 
that recognition of these deviations and their proper evalu- 
ation, based on actual experience, is as important as a 
knowledge of the theory involved. Leonardo da Vinci, who 
founded hydraulics as a science (3), sounded the warning, 


Permissible L = ='1231 ft 


“When you try to explain the behavior of water, remember 


to demonstrate the experiment first, and the cause after- 
wards.” Da Vinci had no illusions about the difficulty of 
discovering the causes of water's perversity. 


SUMMARY 


Experimental studies show that variable-graded terraces 
are superior to those of uniform grade and that as long as 
there is little danger of overflow the fall, or gradient, 
should be kept to a minimum to reduce soil losses. 


In order to present the principal variable factors in their 
proper relation so that local conditions can be taken into 
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account in a rational manner in developing channel grades, 
the equation s = (6?L?x0.12) /K*, has be derived by 
equating the runoff into the terrace equal to the ‘carrying 
capacity of the channel. This holds the channel grade to a 
minimum throughout the length of the terrace. In the 
above equation, s equals fall in inches per hundred feet; 
L equals terrace length in feet measured from the head to- 
ward the outlet, and @ equals runoff, in second feet per 
linear foot of terrace. 


CxIxD 


= 
43,560 


where C = runoff coefficient (runoff + rainfall), J = rate 
of rainfall in second feet per acre (inches per hour, ap- 
proximately), and D = horizontal distance between ter- 
races in feet. K = conveyance factor of channel expressed 


in units of hundreds; K = ac\/rx 0.01, where a is cross- 
sectional area in square feet, r is hydraulic radius in feet, 
and C is the coefficient (Chezy) representing frictional re- 
sistance to flow. 


The velocity of the water in a channel which causes 
scouring is controlled not only by the fall, but by the cross- 
sectional area and shape of the channel as well. The 
formula, { (permissible velocity x2) /@} takes these factors 
into consideration, and gives the permissible length of ter- 
race which can be used without scour. 
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Analysis of Tractor Engine Fuels 
(Continued from page 147) 


of varying intensities will have their effects on engine 
operation. 


The site selected for the field tests was Muroc Dry Lake 
on the Mohave Desert, approximately 100 mi northwest of 
San Bernadino, California. The lake bed was smooth, and 
a differential of from 40 to 50F (degrees Fahrenheit) 
between day and night temperatures made tests possible 
under almost every condition likely to be encountered in 
actual tractor service. 


Load was applied by towing another tractor. It was 
necessary to devise a coupling unit that would permit exact 
measurement of power at all times. Additions and modifi- 
cations in instrumentation had to be made to fit the new 
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conditions. In general the test methods were thé same as 
those used in the laboratory—same engine speeds, compres. 
sion ratios, fuel mixtures, etc. 

After months of -work in all kinds of weather in tests 
which we considered: conclusive, we recorded these obser. 
vations: On the average, gasoline developed 27 per cent 
more power at the rear wheels than distillate; gasoline did 
each unit of work on 21 per cent less fuel, by weight. 

One of the striking things about this test was the fact 
that gasoline with a-maximum economy mixture developed 
almost 34 per cent more power at full load than the low. 
grade fuel at maximum economy mixture. Fuel consump. 
tion varied according to the load. For example, at half 
load, the engine required about 26 per cent less gasoline, by 
weight, than distillate. © ; 


Grading Hybrid Seed Corn for Planting 
: ‘ (Continued from page 148) pei 


The table indicates that, as far as thickness of kernels 
is concerned, a planter plate cell 12/64 to 14/64 in wide 
will be suitable for the grade. In the matter of width of 
kernels, a plate as thin as 14/64 in is indicated as being 
suitable for the narrower kernels, but a 16/64-in plate is 
indicated as being more accurate for wider kernels, thus 
any plate thickness between 16/64 in and the upper limit, 
20/64 in, would be satisfactory. The table indicates that a 
cell length of 38/64in is about the minimum for the 
longer kernels and 34/64 in the maximum for the shorter 
kernels. If a cell length less than 38/64 in is used, some 
of the longest kernels will be left in the hopper or be 
broken, whereas if a 38/64-in cell is used, some of the 
shorter kernels will plant double. The planter plate selected 
would be—width 12/64 to 14/64 in; thickness 16/64 to 
20/64 in; length 38/64 in. 

Manufacturers are developing graders; growers are ex- 
perimenting with grades; he implement manufacturers are 
making new planter plates, and yet, the commodity with 
which they all work is a variable item none can describe. 
A system of nomenclature is needed, and when that system 
is developed and put in use, many of the problems now 
facing the hybrid seed corn industry will disappear. 


Control of Corn Borer by Light Traps 
(Continued from page 144) 


to have resulted from the use of traps by the capturing of 
the corn borer moths. 


Probably because of the increased height and vigor of 
the corn under and within a radius of several feet of the 
lamps due to the effect of the light on plant growth, infes- 
tations were grouped there and declined rapidly from 
directly under the lights outward. Moths were observed to 
oviposit directly in the vicinity of lights which emphasized 
the point that the light did not prevent oviposition directly 
but that the infestation was probably reduced by a direct 
killing of the corn borer adults. 

From an experimental point of view, these studies have 
shown some definite promise in the use of light to control 
European corn borer, at least in some instances. They were 
also found to be useful in determining the seasonal char- 
acter of corn borer development, such as the time of flight 
and oviposition, the progress of the development of a second 
brood in Indiana during the past four years, and the effect 
of weather on moth activity. They have also provided other 
data. of experimental and practical interest. 
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electrical uses on the farm has been the obtaining of 
comparative data between the farmstead and the urban 
home and factory. Some of our findings are presented here. 

1 We have proven one point which had been apparent 
to us for some time, namely, that it is a fallacy unknowing- 
ly perpetrated on farmers that the extension of the high- 
line was the climax and ultimate end of rural electrification. 
The highline is only the beginning. So little concentrated 
thought has been given to the rest of the program that one 
would think that proper wiring, equipment, and adequate 
knowledge of this new and useful servant grew on trees 
and could be had with little or no effort and for the ask- 
ing. This is a blight which will take us years to cure and 
even then only by the most strenuous efforts. 

2 We have learned from our survey that the farm has 
been wired with the same principles in mind that applied to 
the village dwelling. The farm should have been treated 
as a factory or producing unit, as well as a home. Econo- 
mists are convinced that it is the great reservoir of electric 
power behind the worker in our modern factories that has 
helped make us the greatest manufacturing nation in the 
world. This same fact applies to our farms. So let us wire 
our farms not only for the home conveniences and better 
standards of living, but also to furnish electric power to the 
producing end of the business to help us produce more 
easily and economically. This will revolutionize our present 
practices of wiring and should merit a great deal of research. 

3 We have learned that the home and the producing 
end of farming have the poorest kind of lighting, lighting 
standards that are far below the urban communities near 
by. Less than 5 per cent of the farm homes studied have 
LE.S. lamps for better seeing. Is it due to the fact that oil 
lamps have so long been a part and parcel of farm life 
that even the poorest kind of electrical illumination is con- 
sidered enough? This is a problem in itself and challenges 
those looking for a betterment of agriculture to strive for a 
solution. We all know that it has been proven that in the 
urban home better lighting goes hand in hand with better 
standards of living, household tasks are more easily done, 
and there is greater opportunity for reading and studying 
which in the long run is for the betterment of the com- 
munity. The same is true in the factory where work is more 
quickly and easily done with less errors and losses. The 
working day can be lengthened or shortened as desired. 
These factors apply to even a greater degree on the farm. 
The farm as a unit contains in itself all the requisites of an 
urban community. It is a home; it is a buying and selling 
agency; and it is a producing unit with all the many vary- 
ing factors of industrial work. Give the farm proper light- 
ing for its many needs. 

4 A survey of equipment usage on the farm shows 
that again we are treating the farm as just another resi- 
dence; that farm electrification has in most cases been used 


Ts MOST important feature of our studies to analyze 


Presented before the Rural Electric Division at the fall meeting 
of the American Society of Agricultural Engineers, at Chicago, 
Ill., December 2, 1938. Mr. Darnell is engaged in rural sales 
work with the Wisconsin Electric Power Co. 


Analyzing Electrical Uses on the Farm 


By S. B. Darnell 


only for increasing the standard of living in the farm 
home, with very little thought of its many uses in the pro- 
ducing end of the business. The analysis shows that 90 per 
cent of equipment purchased and used is in the home. Com- 
pare this with 10 per cent for the producing and money- 
making end of the business. There is something wrong. 

5 The analysis gives us a comparison of present usage 
of electric power, on the producing end of the farm, with 
other power sources. Electric power, which includes heat- 
ing, therapeutic lighting, and motive power, makes up less 
than 2 per cent of the total power used on the production 
end of the farm. This brings out the question, Is this the 
proper economic balance? These figures can again be com- 
pared with the power available to the average factory work- 
er, all of which points to the relative position of the farm 
to other mechanical industries. Successful farming cannot 
be considered in any other light than that of a mechanical 
industry. 

6 We have learned from the analysis the status of the 
domestic portion of the farm and how it compares with the 
urban home. For instance, figures show a 35 per cent satur- 
ation of refrigerators in the farm home studied compared to 
20 per cent saturation in our local urban communities. This 
is an indication of what rural electrification can do in the 
average progressive farm home. Other comparisons do not 
always favor the farm home, for example, the use of run- 
ning water in the farm home lags far behind that of the 
local urban communities. 


The analysis shows that many of the same errors in the 
wiring of our urban homes were committed again in our 
farm homes. If we had had the proper facts, many of these 
errors could have been prevented. 


I could spend a great deal of time in presenting the 
many other factors, trends, troubles, and successes that the 
analysis has so clearly shown us. The presentation of such 
a comprehensive survey would be impractical at this time. 


To put somewhat of a silver lining to this rather pessi- 
mistic recital, we resurveyed one year later the particular 
group of farmers we originally studied. We were more than 
astonished to learn that in this supposedly static farming 
community many changes have taken place in electrical 
farming and living. Energy consumption has increased 32 
per cent. We learned that again the domestic household 
was the main factor for this increase. This shows that elec- 
tricity tends to increase the standard of living more than 
the standard of production. This is a reversal of rule, for 
in general the production end of the farm gets most of the 
loose money, with the household suffering by comparison. 


With the many problems unfolding before us, the ques- 
tion is, How can we bring about a more enlightened knowl- 
edge of what rural electrification can do to the production 
end of farming? The farmer as a producer must be made to 
want and desire new methods of making his farm produc- 
tion more economical and easier. This will require a very 
concerted and systematic effort of all those agencies inter- 
ested in agricultural welfare. Dr. E. A. White’s engineer- 
ing analysis gives us a better vision into the future and 
what can be accomplished if we heed the force of this 
analysis. 
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THE U. S. BUREAU OF PUBLIC ROADS reports annually the total gallons of gasoline 
used for non-highway purposes on which the tax has been rebated. Most of this gasoline 
is used by farmers. The figures shown above are taken from these reports for 1935 and 1937. 
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Pe pia it just happen? 


one best fuel for tractors? 


pression tractor 


OU can still start a fair-sized argument in many 

a tractor shop or agricultural engineers’ meeting 
about which is the best fuel for a tractor. But the 
majority of American farmers seem to have arrived at 
arather definite conclusion. 


In three years, the amount of gasoline used for non- 
highway purposes—used for the most part on American 
farms —has jumped by 49%. 


This figure is based on the annual reports of the U. S. 
Bureau of Public Roads. Each year this bureau pub- 
lishes the total gallonage of gasoline used for non-high- 
Way purposes in the 35 states that allow a tax rebate 
on such use. 


In 1935, the total figure was 903,866,000 gallons. In 1936, 
it was 1,139,336,000 gallons. In 1937, it was 1,349,834,000 
gallons—an increase of 445,968,000 gallons over 1935. 


Are 2 out of 3 farmers now using gasoline? 


Now note two interesting facts. The latest estimate 
Places the total number of tractors in the country at 
about a million and a half. With a recent national survey 
showing the average tractor gallonage at a little over a 
thousand gallons per tractor annually, this would give 
a total annual tractor gallonage of about a billion and a 
half gallons. The U. S. Bureau of Roads figures show 
more than a billion gallons of gasoline consumed for 
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3 If so, how much have the new mode 
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m high com- 


s swing to gasoline? 


non-highway use in 1937. 


Does it not, therefore, seem fair to assume that at leas. 


two out of every three tractors are now operating on 
gasoline? 


Interesting fact number two has to do with the date of 
the first figures — 1935. Before September of that year 
there was not one high compression tractor in America. 
Since that time 10 companies have introduced high 
compression tractors, and the growth and popularity 
of high compression tractors have coincided with the 
increase in gasoline gallonage. 


Does it not, therefore, seem fair to assume again that 
the rise in gasoline consumption has been helped by 
the corresponding swing to high compression? 


What does this add up to for you as a tractor dealer? 
Simply this: The winning combination today, as far as 
the American farmer goes, is a modern high com- 
pression tractor burning regular-grade gasoline. And 
it’s a lot easier to sell with public opinion than to argue 
against it. Ethyl Gasoline Corporation, Chrysler Build- 
ing, New York, N. Y., manufacturers of anti-knock 
fluids (containing tetraethyl lead) used by oil com- 
panies to improve gasolines. 


TUNE IN ON “TUNE-UP Time” featuring Walter O’Keefe, Andre Kostelanetz 
and his Orchestra ... Kay Thompson and her Rhythm Singers . 
Thursdays . .. Columbia Broadcasting System, 10 p. m., E. S. T. 
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Coieraction! Tool 
In This Case AT LAS: se & 

“Saved 75% = oe 
in: 1 Ditching Costs 


Test Shot on a 30-foot section of ditch. 100 
pounds of Atlas Ditching Explosives used. 


Cut-off completed. A good job at a real 


3 Alamo River Cut-off ‘‘D,’’ south of Alamorio 
saving! 


y Bridge. Preparing course of ditch to be blasted. es 


That explosives are a valuable construction tool is no news. But a saving of 
75% in construction costs, through the use of explosives, is good news! 


The Imperial Irrigation District in California made this saving recently 
when their work required relocation of 800 feet of river channel. A floating 
dredge could not be used because of intervening bridges. The cost of drag- 
line excavation was estimated at $2.00 a yard because of the necessity of 
“building a road” for the dragline. 


Atlas Ditching Explosives, however, did the job for less than 50 cents 
a yard! 


Such savings are possible with Atlas Explosives and Atlas methods. Ask 
your Atlas representative for further details. 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 


Everything for Blasting ; 

OFFICES j 

Allentown, Pa. Houghton, Mich. New Orleans, La. Pittsburgh, Pa. Spokane, Wash. ' 
Boston, Mass. Joplin, Mo. New York, N. Y. Portland, Oregon St. Louis, Mo. ’ 
Butte, Mont. Knoxville, Tenn. Philadelphia, Pa. Salt Lake City, Utah Tamaqua, Pa. 
Chicago, Ill. Los Angeles, Calif. Picher, Okla. San Francisco, Calif. Wilkes-Barre, Pa. ' 


Denver, Colo. Memphis, Tenn. Pittsburg, Kansas Seattle, Wash. 
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The savings survey report from Rudolph Houschultz, Monona County, Iowa, indicates that his Diesel D2 replaces 
a tricycle-type cultivating tractor and a 3-plow wheel machine, cutting his annual fuel bill two-thirds. 


Replies to a recent savings survey from 
owners in 43 states provide us a cross-section 
of Diesel D2 experience . . . indicating 
the validity of such conclusions as these: 


Their fuel consumption with the 
Diesel D2, averaged on heavy, medium and 
light work, is only 1.24 gallons per hour; 


They pay slightly less than 8c per gallon 
(national average) depending upon distance 
from supply, and other factors; 


LLAR 


TRACTOR CO. « PEORIA, ILLINOIS 


DIESEL ENGINES 


TERRACERS 


TRACK-TYPE TRACTORS 
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In a typical 800-hour working season, Diesel D2 
owners had a fuel bill of only $80, or less, while 
saving on fuel expense alone more than $175; 


More than 69% of Diesel D2 owners report- 
ing, boost their incomes doing Farm Power 
Contracting. Tractors reported replaced by 
the Diesel D2 were of all vintages—including 
the latest models. 


Owners gave traction and low operating 
cost as reasons why the Diesel D2 extended 
their job-range considerably—enabling them 
profitably to undertake, for example, such 
specialized soil and water conservation work 
as terracing, pond-building and ditching. 


As W. M. Griffin, Boone County, Missouri, 
sums it up for owners from coast to coast: 
“With the Diesel D2, we have been able 
to operate at low enough cost to make 
a profit, when others were losing money.” 
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AGRICULTURAL ENGINEERING 


‘amv ietsangenitttetncngasn tnt 


What Agricultural Engineers Are Doing 


See ULI A CULM LIMIT LL UL LAL LE LLL LTTE PLO LL CLL LULL MA LLL CLA ULL 


FROM THE JOINT NEWS LETTER OF THE 
U. S. BUREAU OF CHEMISTRY AND SOILS 
AND THE BUREAU OF AGRICULTURAL 
ENGINEERING 


ARLY IN March S. H. McCrory con- 

ferred with J. W. Simons at Athens, 

Ga., regarding the experiments on 
comfort conditions in farm houses, and vis- 
ited the soil tillage laboratory at Auburn, 
Ala., which is under the supervision of 
R. M. Merrill. He spent several days at 
Stoneville, Miss., conferring with Chas. A. 
Bennett and others regarding the integration 
of the project of the cotton ginning labora- 
tory on pressing and packaging cotton with 
other phases of the laboratory work. 

ok * ok 


Temporary field headquarters of the four 
regional laboratories have been established 
as follows: 


Eastern Regional Research Laboratory 
Rex. E. Lothrop, acting director, 
Geo. P. Wolf, business manager, 
Box 4030, Chestnut Hill Station, 
Philadelphia, Pennsylvania. 


Southern Regional Research Laboratory 
Harry P. Newton, acting director, 
Preston Gise, clerk, 

508 Queen and Crescent Building, 
344 Camp Street, 
New Orleans, Louisiana. 


Northern Regional Research Laboratory 
Dr. Louis B. Howard, acting director, 
Miss Myrtle Mohagen, assistant business 
manager, : 
Commercial Merchants Bank Building, 
Room 515, 301 South Adams Street, 
Peoria, Illinois. 


Western Regional Research Laboratory 
Ray H. Nagel, acting director, 
A. P. Aanestad, business manager, 
335 Hilgard Hall 
University of California, 
Berkeley, California. 


The directors of the Regional Research 
Laboratories (P. A. Wells, Eastern; D. F. 
J. Lynch, Southern; Dr. O. E. May, North- 
ern; Dr. T. L. Swenson, Western) will 
remain in Washington for some time in 
connection with setting up the research 
programs. 

e -©..% 


P. A. Wells, director of the Eastern Re- 
gional Research Laboratory, was in Philadel- 
phia March 10-11, and appeared in a radio 
discussion on the “Farm Weekly Program” 
over Station WCAU Saturday, March 11. 
The subject of the interview was the estab- 
lishment of the Eastern Laboratory. 


* * * 


Dr. F. J. Lynch, director of the Southern 
Regional Research Laboratory, attended the 
South Carolina Chemurgic Meeting in Co- 
lumbia, S. C., on February 7, and presented 
a paper entitled “Research Attacks the Farm 
Surplus Problem”. On February 10, Mr. 
Lynch spoke before the Gulf Coast Chemur- 
gic Council at Beaumont, Texas, on “The 
Southern Research Laboratory” and a paper 
which he delivered at the Texas Cotton 
Association Meeting, Austin, Texas, February 
17, was on the subject of “Cotton and the 
Southern Regional Research Laboratory.” 

_o # 


Contributions Invited 


All public service agencies (federal 
and state) dealing with agricultural 
engineering research and-extension, are 
invited to contribute information on 
new developments in the ae for pub- 
lication under the above heading. It is 
desired that this feature shall give, 
from month to month, a concise yet 
complete picture of what agricultural 
engineers in the various public insti- 
tutions are doing to advance this branch 
of applied science ——Ep1Tor. 


H. T. Herrick participated in a Science 
Service radio program broadcast by W J S V 
of the Columbia System, on March 25. 

* * * 


H. C. Diehl, in charge of the Frozen 
Pack Laboratory of the food research divi- 
sion in Seattle, Washington, attended a 
meeting of storage locker operators at the 
University of Illinois in Urbana on Feb- 
ruary 21-22. From Urbana Mr. Diehl went 
to Chicago where he consulted with various 
members of the food freezing industries. 
On February 28 he arrived in Washington, 
D. C., for conferences with Bureau and 
division officials regarding his station work, 
and after a trip to New York City to dis- 
cuss the freezing preservation of foods with 
leaders in that industry, will return to 
Seattle. 

x« * « 


R. M. Merrill visited Marx Brothers, 
pecan crackers and shippers, at Birmingham, 
Ala., on March 1 to discuss problems of 
equipment for processing pecans. 


% * * 


Frank Irons spent March 15 to 17, in- 
clusive, at Washington discussing problems 
relating to the project on pest control. Of- 
ficials of the Bureau of Entomology and 
Plant Quarantine were consulted relative to 
the issuance of mimeographed instructions 
on the construction and use of a grass- 
hopper poison bait distributor which Mr. 
Irons has developed. By means of these 
instructions thousands of distributors will 
be constructed throughout the grasshopper 
infested region to combat this menace, 
which in 1938 damaged farmers’ crops to 
the extent of nearly 100 million dollars. 


* * * 


During parts of February and March, 
E. M. Mervine was at Davis, Calif., consult- 
ing with members of the agricultural engi- 
neering department of the University of 
California and with S. W. McBirney of 
the Bureau. The sugar beet machinery proj- 
ect, started by: Mervine and McBirney, has 
recently been given additional support at 
the University. 

ae * 


On February 24 and 25 a group of sugar 
beet and bean growers from Ventura and 
Yolo Counties visited the University Farm 
at Davis, Calif. A two-day program had 
been arranged for them by the Extension 
Service under the direction of J. P. Fair- 
bank, extension specialist in agricultural 
engineering. One day was devoted to a 
discussion of beet problems, half of the da 
being given over to the experimental wor 
on beet machinery. Talks were given on 


the different phases of the work and the 
experimental beet machinery was displayed 
and demonstrated. 

* * &* 


On February 17 the Cotton Ginning 
Laboratories were visited by more than 100 
tourists from Iowa. They spent about an 
hour at Stoneville inspecting the equipment 
and learning facts relating to ginning of 
cotton. During February the laboratories 
were also visited by representatives of each 
of the large concerns which manufacture 
ginning machinery in connection with this 
office’s purchase of a South American type 
high-density press for the study of high. 
density pressing and packaging. 

A delegation of cotton planters from 
Madison Parish, La., visited the Laboratories 
on March 3 to obtain information relative 
to the installation of a roller ginning estab- 
lishment for handling a heavy acreage of 
Sea Island cotton which is expected to be 
planted there during the coming year. 


* * * 


On Sunday, March 5, P. K. Norris, who 
has charge of the special cotton export pro- 
gram under the A.A.A. visited Stoneville 
and observed the extensive preparations 
which are being made for the installation 
of high-density presses for studies of press- 
ing and packaging cotton at the laboratories. 
A special large press pit is being concreted 
to receive the high-pressure pumps and press 
sills; the 3-80 gin outfit is being revamped 
to accommodate a special extracting-drying 
system necessary to reproduce Texas arid 
conditions; and the 40x120-ft all-steel re- 
search building for compositing the seed 
cotton and storage of the bales is receiving 
its iron roofing, sheathing, and side walls. 
A large amount of preliminary work inci- 
dental to the Bankhead-Jones research project 
is necessary in order to begin the program 
promptly with the coming season. Mr. Nor- 
ris expressed pleasure at the progress made 
thus far. 

* & &* 


The Delta Branch Experiment Station 
recently suffered a severe loss by fire which 
destroyed a large barn, supplies of seed, 
and a pes number of cultivating machines. 
Much publicity was given to the small year- 
ling bull of the Station named ‘Ferdinand” 
who led the mules to safety from the burn- 
ing structure but afterward died from ex- 
haustion and exposure. The wire-insert 
plate glass panels of the government class- 
ing room which faced the fire were cracked 
by the intense heat, although the wind was 
away from the Laboratories and the fire was 
some 180 ft across the creek. 


* * * 


W. H. Kliever, engineer-physicist at the 
Cotton Ginning Laboratories, has been em- 
ploying a special titanium tetrachloride 
smoke stream in recent cotton gin fan tests. 
This apparatus is being used with a view to 
a more exact study of turbulence and cavi- 
tation in connection with fans and their loss 
of efficiency. 

— 


W. M. Hurst discussed the work done 
by the Bureau of Agricultural Engineering 
on forage drying at the Pacific Northwest 
Rural Electrification Conference, Portland, 
Ore., on Jan. 26. (Continued on page 162) 
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Minnesota Offers Many Attractions for A.S.A.E. Annual Meeting 
at University Farm, St. Paul, June 19 to 22 


N AGRICULTURAL ENGINEERING for 

March appeared an invitation for A.S.A.E. 

members to come to Minnesota for the 
Society's annual meeting in June, and to 
enjoy the recreational opportunities of this 
state while you are here. It is hoped that 
you will not deny yourself the opportunity 
of attending a most worthwhile meeting, 
and, at the same time, take advantage of 
Minnesota's lakes, forests, parks, and other 
outdoor attractions. 

Plans for the meeting are taking more 
definite form each day, and by the middle 
of May the complete program will be avail- 
able. Headquarters for the meeting will be 
in the Agricultural Engineering Building 
which is on the University Farm campus, 
just west of the Minnesota state fair grounds, 
and about five miles from the downtown 
areas of both St. Paul and Minneapolis. 

The facilities of the University Farm 
campus will be available to the A.S.A.E. 
members and their families. These facilities 
include four dormitories with accommoda- 
tions for about 325 persons, a cafeteria, two 
auditoriums, several lounges, numerous 
classrooms, a swimming pool, tennis courts, 
and playgrounds. There will be many edu- 
cational exhibits in the various buildings at 
University Farm to interest you when you 
are not attending meetings or chatting with 
your friends under the beautiful shade trees. 
For those who wish accommodations off the 
campus, rooms will be available in private 
homes adjoining the campus, and the many 
hotels in St. Paul and Minneapolis can pro- 
vide any type of accommodation desired. 

The committee on entertainment is work- 
ing hard to provide recreational activities 
for the men, women, and children. The 


AIR VIEW OF THE MINNESOTA VALLEY CANNING COMPANY’S PLANT AT LE SUEUR, MINNE- 
THIS PLANT AND THE FIELDS WILL BE VISITED ON ONE OF THE A.S.A.E. TOURS 


SOTA. 


THE 


AGRICULTURAL ENGINEERING BUILDING ON THE UNIVERSITY FARM OF THE UNIVER- 


SITY OF MINNESOTA WILL BE HEADQUARTERS FOR THE 1939 A.S.A.E. ANNUAL MEETING 


University maintains a splendid 18-hole golf 
course which is only a mile distant. Golf 
enthusiasts can enjoy a few hours of golf 
before breakfast, or at any other time of the 
day. The University Farm swimming pool, 
tennis courts, archery range, and play- 
grounds for kittenball and other sports will 
be available. Como Park is a beautiful 
municipal: park just across the fair grounds 
from the Farm campus. Within the park 
one can enjoy the benefits of golf, bicycle 
riding, playgrounds, picnic grounds, and a 
fine zoo. Como Park is noted for its beau- 
tiful floral gardens, fountains, and trees. 
There are many municipal bathing beaches 
in both St. Paul and Minneapolis where 
water sports of all kinds can be enjoyed by 
young and old with safety, for competent 


life guards are employed at these beaches. 
The entertainment committee is arranging 
for a play to be staged on the main campus 
by the University Players, a dramatic orga- 
nization of the University of Minnesota. 
Something very special in the way of mov- 
ing pictures is planned for those who arrive 
on Sunday. 

~ Special entertainment will be provided 
for the women visitors by the local women’s 
committee and includes teas, luncheons, 
shopping tours, sightseeing trips, lectures, 
and demonstrations. The local committee 
has arranged for college girls to care for 
and entertain the children during the day 
and evening, so that mothers will be free 
to attend the various activities that have 
been planned for them. 

The local student branch committee is 
planning for a large representation from 
the various A.S.A.E. student branches. Ar- 
rangements have been made so that student 
branch members will be housed together in 
one of the dormitories. A kittenball game 
and other recreational activities are on the 
calendar of events. A program of talks and 
discussions of special interest to agricultural 
engineering students is being arranged by 
the National Council of Student. Branches. 

The Meetings Committee is promising a 
most interesting program of general sessions 
in the auditorium of the Administration 
Building each morning, except Thursday. 
These general meetings are to be followed 
by technical meetings of the various divi- 
sions of the Society in the Agricultural 
Engineering Building. 

Afternoons are left open for inspection 
trips and visits to some® points. of interest 
in the Twin Cities, of which. there are a 
great many. 

Monday, as usual will be College Division 
day and will feature topics of educational 
interest. Agricultural engineering teaching, 
extension and research, and A.S.A.E. stu- 
dent branches together with other groups 
will have interesting programs featuring 
items of their special interest. 

(Continued on page 162) 
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= We're Studying Agriculture, too 
voor OR 16 years General Electric has devoted those interested in agriculture some facts about 
cheons, the full time of one of its sections—known a subject of growing importance to them— 
sg as the Rural Electrification Section—to study- _ electricity. 
7 be oa ee of employing electricity profitably on We invite you to share in these findings. Some 
be free — of our publications are listed below, and you are 
‘oo And here are some results of our studies. welcome to a free copy of any which interest 
ittee is Out of these studies, many made in collaboration you. In addition, we offer you, without charge, 
“ * with other groups, have come some very in- the services of our Rural Electrification Section 
seohent teresting discoveries, most of which we have in helping with specific farm problems that can 
ther in recorded in the bulletins pictured above. Our be solved by the use of electricity. General 
ew purpose in publishing these is to pass along to _—_ Electric, Schenectady, N. Y. 
Iks and 
cultural 
zy GENERAL ELECTRIC 
-anches. 
ising a 
sessions ae ee Ree cies Ss RD eine Gees Canines Nini ence ‘albanian tania Aekaines <enes <esmspiniin. Atma’ nical Geusssamniigne (Guinieuenans “Gamiuanaiaeey eemmmesueie eexaemmns enmasies ummm muse eum 
stration 

rsday. 
ani General Electric Co., Dept. F7 , Schenectady, N. Y. 
Soon Please send, without charge, one copy of each bulletin checked: 

; 7 q 0 52-page G-E Farm Book, GED-641 O Milk Coolers, 320-2053 0 Fruit Storage, 420-1555E 
5 at 7 ° 
Tateceit j 0 Light for the Farm, C-7100 O Portable Farm Motor, GEA-192 O Truck Farming, 420-1555F 
e are a CO Wiring for the Farm, 51-712 C Electric Equipment (home), GES-1291 O) Locker Plants, 320-2057 
Jivision [Cost of Electricity, GEA-2244 (1 National Electric Code, 51-735 Oo me 1 os = te Sn a 
cational j C0 Rural-electrification History, GES-1612_ (Conditioned Air, 420-1555A aa Re eae aes 
eaching, 4 . . ” 
=: © O Farm Motors, GED-664 O Milk and Cream Cooling, 420-1555B CO Will you please keep me pested on the latest 
groups DO Refrigeration on the Farm, 320-1106 OC Poultry and Eggs, 420-1555C developments in the field of farm electri- 
amin CO Electricity and Plant Growth, GEA-1644  () Farm-killed Meats, 420-155SD fication? 
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Minnesota Attractions for 
A.S.A.E. Annual Meeting 


(Continued from page 160) 


Among the speakers provided for the 
general programs will be Dr. H. G. Knight, 
chief, Bureau of Chemistry and Soils, 
U.S.D.A., and Dr. S. C. Lind, dean, Insti- 
tute of Technology, University of Minnesota. 
Mr. Ivan D. Wood, extension agricultural 
engineer, University of Nebraska, will pre- 
sent a most interesting paper, entitled 
“What the Extension Work in Agricultural 
Engineering Should Be.” 


Other speakers of equal authority in their 
respective fields are being invited to appear 
on the program. 

Other highlights of the annual meeting 
will be special tours or inspection trips. 
One afternoon will be devoted to a trip to 
the fields and plant of the Minnesota Val- 
ley Canning Company at LeSueur, Minne- 
sota. This trip is for all who wish to go, 
women as well as men. It will provide an 
opportunity to see all the steps in the har- 
vesting and packing of peas. One trip will 
include a visit to one of the large flour 
mills in Minneapolis, and am inspection of 
the new hydraulics laboratory of the Univer- 
sity of Minnesota. Additional trips may be 
made to other points of interest. 

A two-day post-meeting trip to northern 
Minnesota has been outlined for those who 
wish, while vacationing, to see as much 
of the state as they can in a short time. 
Information and literature will be available 
at the registration desk for those interested 
in planning a fishing trip or vacationing in 
Minnesota. There are several thousand 
lakes and streams which. provide excellent 
fishing for those who love this outdoor 
sport. Bring your fishing tackle, or if you 
prefer, you can rent tackle at the larger 
resorts. 

Through the courtesy of the Minnesota 
Highway Department an excellent state map 
will be mailed to all A.S.A.E. members. 
The maps will be mailed about the middle 
of May. With the aid of the numerous 
types of travel information and other aids 
provided by the oil companies, the railroads, 
and other agencies, and the fact that St. 
Paul can be reached by air, streamlined 
trains, modern busses, auto, — and, yes, by 
water, too, if you have your own yacht — 
little excuse is left for staying at home for 
lack of transportation facilities. 

The Secretary’s office will issue a letter 
at a later date giving more detailed infor- 
mation on accommodations, registration pro- 
cedure, and other important facts on the 
Meeting. If further information is desired 
at this time, write to the Local Arrange- 
ments Committee, H. B. Roe, chairman, 
University Farm, St. Paul, Minnesota. 


McMillen with Farm Journal 


We os McMILLEN has resigned 
as editorial director of ‘Country 
Home Magazine’, after sixteen years of 
service with that publication, to assume his 
new duties as editor-in-chief of “Farm 


Journal and Farmer’s Wife,” which is a 
consolidation of “Farm Journal’, an agri- 
cultural publication of more than sixty 
years’ history, with ‘Farmer’s Wife’, a well- 
known publication in the rural women’s 
field. Mr. McMillen is also president of 
the National Farm Chemurgic Council. 
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A.S.A.E. Officers for 1939-40 


S A RESULT of the annual election of 
officers of the American Society of 
Agricultural Engineers just held, the new 
officers elected to take office following the 
annual meeting of the Society to be held at 
University Farm, St. Paul, Minn., June 19 
to 22, are as follows: 
President, Karl J. T. Ekblaw, agricultural 
engineer, American Zinc Institute, and vice- 
president, Western Advertising Agency. 


Vice-President (three-year term), R. H. 
Driftmier professor and head of the agri- 
cultural engineering department, University 
of Georgia. 


Councilor (three-year term), B. D. Moses, 
associate professor of agricultural engineer- 
ing and associate agricultural engineer in 
the experiment station, University of Cali- 
fornia. 

The new Council of the Society for the 
year 1939-40 will include the above-named 
officers, together with A. P. Yerkes and S. P. 
Lyle, senior and junior past presidents, 
respectively; G. A. Rietz and F. P. Hanson, 
vice-presidents; and C. E. Ramser and J. C. 
Wooley. 

The newly elected nominating committee 
of the Society includes R. B. Gray, chair- 
man, Hobart Beresford, and I. D. Wood. 


Pacific Coast Section Meeting 


Plans 


HE Pacific Coast Section of the Amert- 

can Society of Agricultural Engineers, 
according to an announcement by R. Earl 
Storie, acting secretary of the Section, has 
recently completed plans for a summer 
meeting of the Section on Treasure Island, 
the site of the Golden Gate International 
Exposition. The meeting is scheduled for 
Monday, July 25. Arrangements have been 
made for the use of Pacific House over- 
looking one of the beautiful lagoons on the 
exposition grounds as the place of the 
meeting. It is planned to have only a one- 
day session, and attention is called to the 
fact that on the following day, July 26, the 
American Society of Civil Engineers begins 
its national convention on Treasure Island. 
This will be of interest to A.S.A.E. mem- 
bers who will want to attend the civil engi- 
neers’ meeting. Attention is also called to 
the fact that the Pacific Science Congress 
also meets in Berkeley, San Francisco, and 
Stanford University between July 25 and 
August 10. 

The Section extends a cordial invitation 
to all agricultural engineers, if they are 
planning to attend the Golden Gate Exposi- 
tion this coming summer, to make a special 
effort to be there at the time of the Pacific 
Coast Section meeting. 


What Agricultural Engineers 
Are Doing 
(Continued from page 158) 


At Corvallis, Ore., work is underway in 
developing improved fiber-flax machinery, 
in an effort to reduce costs of harvesting 
and processing. A flax-pulling attachment 
for a grain binder is under construction and 
a puller of the type commonly used in Ore- 
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gon is being altered to make it possible to 
pull the flax at the state of growth for the 
highest quality fiber and maximum returm 
to the farmer. 

A flax deseeder designed for greater 
capacity with less labor than the type com. 
monly used is also under construction. 


* * * 


Dr. D. J. Price spent February 20 in 
Pittsburgh, where he attended a meeting of 
a special committee of the National Fire 
Protection Association, for the purpose of 
revising the safety code for the prevention 
of dust explosions in the manufacture of 
aluminum bronze powder. February 21 he 
spent in Chicago attending a conference at 
the National Safety Council with a view to 
developing a program of rural community 
safety. Returning to Washington, he stop- 
ped in Harrisburg, Pa., for an interview 
with the Director of Public Safety of 
Pennsylvania for the purpose of interesting 
the latter in membership on the dust explo- 
sion hazards committee of the National Fire 
Protection Association. 


* * * 


On March 3, Dr. Price left Washington 
with H. T. Herrick to visit the sites of the 
Regional Research Laboratories at Peoria, 
[ll., Albany, California, and New Orleans, 
La. The itinerary also included Chicago, 
San Francisco, Los Angeles, and Atlanta, 
Ga., where Dr. Price had arranged numer- 
ous conferences in connection with the dust 
explosion and farm fire prevention activities 
of the chemical engineering research divi- 
sion. 

eS «8 


H. R. Brown went to New York on 
February 20 to attend a meeting of the 
conveyor code committee of the American 
Standards Association, which is endeavoring 
to prepare a safety code for the operation 
of conveyors and conveying equipment. On 
the same trip he conferred with members 
of the American Spice Trade Association 
concerning the operation of a safety code 
for the prevention of dust explosions in 
spice, drug, and insecticide grinding. 

: #2 


On February 28 and March 1 Mr. Brown 
attended meetings of the National Fire Pro- 
tection Association Committee on blower 
systems in New York. This committee is 
preparing a code for the safe installation 
and operation of air-conditioning equip- 
ment, warm air heating apparatus, and 
blower systems for dust and vapor removal. 
This work ties in closely with the work of 
the dust explosion hazards committee, and 
arrangements were made to include in the 
safety codes necessary precautions to elimi- 
nate the dust explosion hazard incident to 
the operation of such equipment. 


* * * 


H. E. Roethe and E. J. Hoffman spent 
considerable time in assisting the committee 
on spontaneous heating and ignition, of the 
National Fire Protection Association, in 
formulating a pene of activity on the 
investigation of mysterious fires in stored 
sugar, with special reference to the suscep- 
tibility of sugar to spontaneous heating and 
ignition. This work included a careful 
review of the limited research that has been 
made on the subject. 


* * * 


Because of the importance of the fume 
hood in the new air-conditioned Regional 
Laboratories, a special fume hood is being 
designed. In addition to designing it, @ 
(Continued on page 164) 
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“Yessir, I helped string it across your farm. The 

line’s seen plenty of tough weather since then, 

too, and it’s good for another twenty years. Your new 
line’ll certainly be all right with the same stuff in it.” 
Trust the judgment of men who must face year ’round 
weather. A.C.S.R. lines have what it takes to stand up 
under adverse conditions — scorching summers, severe 
winters, sleet storms and high winds. This has been proved 
on thousands of miles of line, for more than 25 years. 
A.C.S.R. has the high strength which permits long span 
construction with high safety factors. It provides the 
conductivity needed for future growth of load. Because 
it is highly resistant to corrosion, long life is assured. 
A.C.S.R. construction standards assure low building costs 
and a minimum of maintenance. ALUMINUM COMPANY OF 
America, 2195 Gulf Building, Pittsburgh, Pennsylvania. 
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Necrology 


RANK LATTA FAIRBANKS, professor 

of agricultural engineering and member 
of the experiment station staff at Cornell 
University, passed away March 5 at the 
University Hospital in Syracuse, N. Y., fol- 
lowing an automobile accident on February 
26. He was 54 years of age. 

Mr. Fairbanks was born in Ithaca, N. Y., 
December 16, 1884. Cornell University 
awarded him the degree of mechanical engi- 
neer in 1910. For a few years he was 
employed successively by the Franklin 
Automobile Company, Syracuse, N. Y., the 
Pendleton Automobile Company, Pendleton, 
Ore., and the Morse Chain Company of 
Syracuse, N. Y. In 1917 his alma mater 
called him back to teach in the College of 
Mechanical Engineering, from which he 
shortly transferred to become instructor in 
rural engineering. 


In 1919 Mr. Fairbanks became a member 
of the American Society of Agricultural 
Engineers. In its activities and in his pro- 
fessional work he became widely known for 
his work on the air conditioning of animal 
shelters. His researches also included the 
subjects of electric brooding, poultryhouse 
lighting, tractors, and rubber tires for farm 
equipment. His primary interest was in 
application of engineering methods to help 
farmers solve their problems. He was also 
a member of Sigma Xi, the American Soci- 
ety of Heating and Ventilating Engineers, 
Masonic orders, and the St. Johns’ Episcopal 
Church. 

Mr. Fairbanks is survived by his widow, 
Mrs. Helen M. Fairbanks, one daughter, 
Mrs. Caroline F. Adams, and two sons, 
Thaddens H. and David C. Fairbanks. 


What Agricultural Engineers 
Are Doing 
(Continued from page 162) 


of this hood has been set up at Arlington 
Farm and is being proven under actual 
operating conditions in order that the air- 
conditioning system will not be burdened 
and that the hood will function properly 
when installed. 


Mr. Wieland, chemical engineering re- 
search division is designing the hood, and 
engineers Naffziger and Colker are con- 
ducting the tests on the working model. 

* «&. * 


In March Dr. H. G. Knight visited the 
project at Athens, Georgia, where studies 
are being made of the effect of design and 
type of construction of farm buildings on 
comfort conditions in them. A large amount 
of data has been accumulated and the big 
problem now is to analyze this material and 
Prepare a publication without interfering 
too much with continuance of investigations. 
J. W. Simons, gave a talk entitled ‘“Design- 
ing Farm Homes for Comfort,” on the 
“Welcome South, Brother”, radio program. 


* * * 


A new project on the farm storage of 
grain sorghums under the special research 
fund (Bankhead-Jones) has been approved. 
W. V. Hukill and W. R. Humphries left on 
March 4 for Manhattan, Kans., for confer- 
ence with Dean Call, and F. C. Fenton of 
Kansas State Agricultural College, and mem- 
bers of the Soil Conservation 
Service, and Farm Security Administration, 
regarding the conduct of this experimental 
work. Unfortunately Mr Humphries, who 
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was driving, became ill at Wright City, Mo., 
and was delayed for several days. From 
Manhattan, Mr. Hukill and Mr. Fenton 
went to Ft. Hays, Kans., where arrange- 
ments for conduct of the experimental work 
were completed in consultation with Mr. 
Aicher, superintendent of the Ft. Hays Ex- 
periment Station, and W. R. Swanson of 


this Bureau. 
a aa 


J. R. McCalmont went to Beemersville, 
N. J., with H. E. Besley of the New Jersey 
Experiment Station to plan the experimental 
setup necessary in connection with the co- 
operative study of the design of silos for 
green crop silage. 


* * * 


J. W. Rockey and S. P. Lyle attended a 
conference on farm lighting and electrifica- 
tion at the Nela Park Laboratory of the 
General Electric Company at Cleveland. 


Authors 


Deane G. Carter and Kyle Engler are 
joint authors of Bulletin No. 371 of the 
University of Arkansas Agricultural Experi- 
ment Station, on “Problems of Water Re- 
sources for Rice Irrigation.” 


Harry L. Garver is author of “Some 
Things a Farmer Should Know About Elec- 
tricity,” published as Popular Bulletin No. 
157 of the Washington State College Agri- 
cultural Experiment Station. : 


J. E. Nicholas and R. U. Blasingame 
have written a new bulletin on “Electric 
Milk Refrigeration at the Farm,” which is 
published as Bulletin 375 of the Pennsyl- 
vania Agricultural Experiment Station. 


Applicants for Membership 


The following is a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
March issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send intor- 
mation relative to applicants for consideration 
of the Council prior to election. 


Lewis J. Bowen, junior agricultural engi- 
neer, Soil Conservation Service, U. S. De- 
partment of Agriculture. (Mail) Box 943, 
Rochelle, Ga. 


Willard J]. Durkee, assistant branch man- 
ager, J. I. Case Company. (Mail) 210 Ken- 
sington Place, Syracuse, N. Y. 


Chester J. Francis, acting regional engi- 
neer, Soil Conservation Service, U. S. De- 
partment of Agriculture. (Mail) 1035 South 
17th St., Lincoln, Nebr. 


L. W. Neubauer, instructor in agricul- 
tural engineering, University of Minnesota, 
St. Paul, Minn. (Mail) 1495 N. Cleveland 


Ave. 


Hugh R. Roberts, field engineer, Portland 
Cement Association. (Mail) 919 Hurt Bldg., 
Atlanta, Ga. 


Charles G. Snyder, Jr., instructor of agri- 
cultural engineering, North West School 
and Experiment Station, Crookston, Minn. 


F. E. Wormser, secretary-treasurer, Lead 
Industries Association, 420 Lexington Ave., 
New York, N. Y. 


TRANSFER OF GRADE 


Leonard E. Nelson, junior agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Holmen, 
Wis. (Junior Member to Member) 


Student Branch News 


GEORGIA 


UR Branch met for the first time of the 

winter quarter on January 9. Mr. 
Driftmier introduced W. H. Howell, project 
superintendent of the Sandy Creek Soil Con. 
servation Project. Mr. Howell spoke to the 
group about his experience in the Soil Con- 
servation Service, and the progress that the 
Service is making in its fight against soil 
erosion. 

Dean Paul W. Chapman spoke to the 
club on the place of the agricultural engi- 
neer in the South, on January 23. He told 
of places and conditions that needed the 
work of trained men in the field of agri- 
cultural engineering. Dean Chapman also 
proposed a form of cooperative with an 
engineer in charge to help lift the South 
above its present economic level. 


On Saturday, February 4, the Branch gave 
a dance for the members and the students 
of the Agricultural College. The dance was 
a great success and will compare favorably 
with any of the dances given at the Uni- 
versity. 


At the meeting on February 20, members 
of the faculty gave reports on the Conven- 
tion of “Southern Agricultural Workers” 
which was held in New Orleans. The 
Southern Section of A.S.A.E. met as a part 
of this convention. W. N. Danner talked 
on structures and machinery and the new 
developments in these fields. W. E. Hudson 
spoke on soil and water conservation, and 
especially on the application of aerial 
photographs to this work. F. B. Lanham 
spoke on the night life of New Orleans. 

The program for February 27 was a de- 
bate: “Resolved, that on the average eight- 
mule farm in the South, six mules should 
be replaced by a tractor.” The Branch sup- 
ported the affirmative with B. E. Dixon 
and Joe Elrod opposing two men from the 
Ag Club. The decision was in favor of the 
Branch. 


Under the leadership of the president, 
F. L. Burrell, the Branch put on a negro 
minstrel at the annual 4H Club Carnival. It 
is the consensus of opinion that the min- 
strel was the outstanding show at the Car- 
nival. The money raised is used to establish 
scholarships. 

The last meeting of the quarter was on 
March 6. Alpha Zeta, honorary agricul- 
tural fraternity, x on a short program. 
W. A. Clegg of the Caterpillar Tractor 
Company also gave a short talk about his 
experiences at the University. 

Election of officers for next quarter was 
the next part of the program. S. A. Dance, 
president, F. L. Burrell, vice-president, B. E. 
Dixon, secretary, and C. Williams, 
scribe, were elected. The new officers took 
charge and gave short talks and the meeting 
adjourned until next quarter. 


PENNSYLVANIA 


Be Penn State Student Branch of the 
ASAE, in their meeting Feb. 28, elected 
new officers for the year 1939-40. The new 
officers are president, James B. Robinson; 
vice-president, R. Bruce Hopkins; secretary- 
treasurer, Ausmus S. Marburger; Agricul- 
tural Student Council representatives, Martin 
Marburger and C. N. Arnold; scribe, E. W. 
Schroeder; and faculty advisor, R. U. Blas- 
ingame.—Ausmus S. Marburger, Secretary. 


EE 


ees 


Vital 
3120 
harde 
assen 
slidin 
fears 
SAE 
to ob 


Ac 


apes ; A im os a -. ee “a - 
WG-3 ay sax AS eer x Enegs ate 7 
ab ie = ee. See: one : NE Sa ons ie ms 
ree 2 ee eee ee 28 eee oe: Yov 
Pea oe ete” | ieee eee Masi e y Mea TES het Re ry 7 . — _ 
Semi ir sel ~ Ss i bee jeg Pele ae a et eee ae ee ee eae roy ee a a on 
Fe fee, RCE Ms re Re Bas: ve ER ee Hey <9 2 meatal ta eee a Bee . on 
= eae a ae 
Salt a tie 7 
gas 5 Sie ae 
ee ee 
at toa 
2) Sly ce aa 
= oe 
Meee: ‘" : 
Ba: 64 | 
ee : 
Pe ‘ neg os PF —_—_—_—___——————————————_—_— > > 
, ——— ee 
a, 
4 Ch ere 
eee an P : 
Baten cr ew 
ae ae 
Pict ee 
ag kee es 
ee ee eg 
Se ee 
BS ot, 
Grease aa 
ES ee | 
% al OP 
\ . wos 
x . ~ oF 
| ce ES RO ; 
be! A ge ‘ 
ie: ee : 
eer 5/54 
Behe te hee | 
hs S 
ee Ses 
ee sais alata ; ae 
et eS poe 4 
ag te 7 
‘ahs ree | 
fieree hie 
Spy Ae ate 
tie eee ae 
estes nti 
ae =e ps 
Ney eee 
Di Tih oe Aheget 
~ gee een 
5) 2 ee 
ng Ge ea 
=e gee e ) | * 
bccieiaes “ | 
esa ; 
ae =e 
i oe Re 
ie hp | 
Page) Shs | 
a5 and | 
f: Sanke t. | 
eee! 
bee Hr Pale | 
ST en | 
5c tes : 
meen 
Sie ; ) 
aN ee a | 
tit oe a 
here eee te 
et Wie ke 
Sci, Sh eee | 
- 7 
‘ ) i 
ie, , 
wr a 
aes 
io 
& ao | a 
eee 
a a , 
eas vas 
ee cee ae 
ne —E—E ee ee 
et sea cae 
a DG 3 eae 
aise rhe § 's 
ae : 
me 
fee 
a : 
Sees 
“en Oar 
wai * 
Rrra” : 
Beis F 
Bis ier 
(a 
1. ee , 
aie re 
a te 
ie hat 
Pe | 
eS neg 
eg Fant eo 
cia ae 7 
ol | 
Maree eer) 
ES eae 
| Aaa 
hi ne 
ye date ® 
a Wee 
“a See 
pa ec ees il 
Sa gui El Sat 
; tee Ne md 44 
aa ce nd he 
i. ea ae 
vs a Be nacht my 
age | aloes TST 
teat ashe 
A ee are 
Babs: = Ge 
Fan. Sua 
bes |: napa 
aaa Abs, 
a Sc es 
Raves ; 
wert <t : 
San | 
, | £ 
ase a Fs , 
Pn a 
Mi ae 
Seer came 
Pia pee ta 
ides ites) 44 
bac aye hs 
Porta! i | 
= ata 
Beye 
a ean 
elt! d 
ERE Ba { 
' 7 
eae 
eg s aan ers 65. (a: ae ae vr i a a r > ’ . 
NOhies Pode ee Bao RS ee eee ey eee Sos eS ii cere | - sii aay 
pyres tee . Sear ‘ ig CaF ’ eae eeeerng WAGE: { Si ia Peg Fs FR 
i aaah ke t/a . ar ae SP he ae \ ae eee ee t 
BS i ee eee a 2 “ art, ae " ; =m 
eee) | ae eg 3 rot tinea : ons oe 
Bede e 7s: eee - ~ , PE cielcate a Ec ea So ba 7 f a see } 
aa erate ‘ : ae : 
Ry ae egnane ee Bes = 2 A ¥ 
SIC aka - o + 
leek? \y Seats ee -* wi bay me an 


of the 

Mr. 
roject 
-Con- 
to the 
Con. 
at the 
t soil 


o the 
engi- 
e told 
d the 
agri 
1 also 
th an 
South 


h gave 
udents 
ce was 
orably 
> Uni- 


=mbers 
onven- 
rkers” 
The 
a part 
talked 
e new 
fudson 
n, and 
aerial 
anham 
Ans. 


3 a de- 
- eight- 
should 
sh sup- 
Dixon 
om the 
of the 


>sident, 
/ negro 
ival. It 


tablish 


was on 
agricul- 
rogram. 
Tractor 
out his 


ter was 
Dance, 
it, B. E. 
illiams, 
rs took 
meeting 


of the 
elected 
“he new 
binson ; 
bcretary- 
gricul- 
Martin 


cretary. 


EE 


A eeeneten 


Vital parts are CARILLOY. U-s-S Carilloy SAE 
3120 Chrome-Nickel alloy steel carburized and 
hardened to file hardness is used in differential 
assembly, in bevel pinion and shaft, in transmission 
sliding gears and in pulley drive shaft and bevel 
fears shown here. Rear axle is of U-S-S Carilloy 
SAE 4140 Chrome-Molybdenum Steel—heat treated 
to obtain surface hardness of 341 minimum Brinell. 
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CARILEOY STEELS 


INSURED: BY 


Wy wera 


makes the Oliver “70” 
easier to sell! 


ERE is a modern, efficient piece 
of farm equipment that proves 
that it pays to use alloy steels in farm 


machinery. The famous Oliver “70” 


Tractor’s ability “to do more work, 
more easily” is due principally to the 
fact that it weighs only 125 Ibs. per 
horse power as against 300 Ibs. per 
horse power that seemed absolutely 
essential in tractors only a few years 
ago. Every pound lifted from the 
machine itself has been translated 
into additional draw bar pull—and 
that means more power where the 
farmer wants tt. 

The judicious use of strong, tough, 
U-S-S Carilloy Alloy Steels helped 
make possible this drastic weight re- 
duction. Gave to this tractor in- 


creased resistance to wear and tear, 
greater freedom from breakdown, in- 
sured the greater dependability 
which in turn means more work at 
less cost. 

This greater dependability — the 
assured performance that can be im- 
parted by U-S-S Carilloy Alloy 
Steels, will make any farm equip- 
ment more profitable to use, safer 
to recommend and easier to sell. It is 
the main reason for the extensive and 
growing use of these superior alloy 
steels by leading agricultural engi- 
neers and makers of farm equipment. 

We would welcome the oppor- 
tunity of proving the economic ad- 
vantages of U-S-S Carilloy Alloy 
Steels as applied to your designs. 


U-S°S CARILLOY ALLOY STEELS 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh 4B» Chicago 
Columbia Steel Company. San Francisco, Pacific Coast Distributors CS United States Steel Products Company, New York, Export Distributors 
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1. FIRESAFETY. Concrete won’t burn...can’t be ig- 
nited by flying sparks or embers...offers the farmer a 
weapon against one of his most costly enemies—fire. 
A concrete barn like this with hay stored in concrete 
silos offers a new high degree of security from fire. 


2. PROPER INSULATION. Reinforced concrete 
or concrete masonry walls may be designed 
for any thermal coefficient desired. You'll find con- 
crete an economical means of building warm, 
comfortable barns. 


3. GOOD APPEARANCE. A group of modern con- 
crete farm buildings is hard to beat for the “‘spic- 
and-span,” substantial appearance wanted by today’s 
better farmers. 

4. THRIFT. In first cost concrete offers a convincing 
““money’s worth.” Decades of service with little up- 
keep and no need for periodical protective painting 
..- mean real saving in any farmer’s language! 


Help the farmer get buildings that not only meet 
“use requirements,” but are attractive, firesafe and 
permanent. Recommend concrete walls and floors 
and a firesafe roof. Our agricultural engineers will 
be glad to assist you on any questions involving the 
use of concrete. 


@ This dairy barn at the University of Maryland was built in 
1937. Concrete masonry walls are painted white. 


PORTLAND CEMENT ASSOCIATION 
Dept. A4-1, 33 W. Grand Avenue, Chicago, Ill. 


A National Organization to Improve and 
Extend the Uses of Concrete 


166 


He 


Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, assistant chief, 
Office of Experiment Stations, U. S. Department of Agriculture, 
Copies of publications reviewed may be procured only. from the 
publishers thereof, whose names and addresses may be obtained 
on request to AGRICULTURAL ENGINEERING, St. Joseph, Michigan 


—=—= 


ERGSION ON ROADS AND ADJACENT LaNps, A. M. Davis. U.5, 
Dept. Agr. Leaflet 164 (1938), pp. 8, figs. 9. A popular discy. 
sion, including suggestions for the control of this type of erosion, 
* THE RUBBER TIRED FARM WAGON, E. C. Sauve. Michigan 
Sta. Quart. Bul., 21 (1938), No. 2, pp. 110-112, pl. 1. Photo 
graphic cuts showing complete assembly views of (1) a conven. 
tional farm wagon converted on rubber tires, (2) a built-up 
wagon using car front axles and fabricated chassis construction, 
and (3) a modification of wagon (2) are presented and described, 


ENGINEERING STUDIES IN NortH Dakota, H. F. McColl), | i 
North Dakota Sta. Bimo. Bul., 1 (1938), No. 1, pp. 6, 7. Dat: & 


are reported as to the construction and use of ice wells and; 
home-made 6-v electric fence controller. 


MolstuRE MovEMENT IN Woop ABOVE THE FIBER-SATURA ff 
TION Point, L. W. Rees and S. J. Buckman. (Minn. Expt. Sta § 


et al.) Jour. Agr. Res. [U. S.], 57 (1938), No. 3, pp. 161-187, 
figs. 6. Studies are reported on the relative rates of moisture 
movement in the different structural directions of heartwood and 
sapwood of different woods containing a maximum amount of 
free water at the beginning of the drying process. Work was done 
with six different hardwuods and one softwood. 

All of the curves for the rate of moisture loss plotted against 
the percentage of the total removable water when movement was 
confined to the longitudinal direction were found to be divisible 
into two periods, (1) a constant rate period and (2) a falling 
rate period. When the moisture movement was confined to the 
radial and tangential directions constant rate periods were observed 
for only silver maple sapwood, basswood heartwood, and in the 
case of radial movement, for red (Norway) pine sapwood. 


The existence of the constant and falling rate periods was con- 


sidered from the standpoint of the drying of wood. The rates of J 


moisture loss during the constant rate period were of the same 
order of magnitude regardless of the kind of wood or the direc. 
tion of flow, and information was presented supporting the view 
that the rate of moisture loss during the constant rate period was 


somewhat less than the rate of evaporation from a free water 
surface. 


A linear relationship was found to exist between the critical 
moisture content (the percentage of the removable water remain- 
ing in the wood at the termination of the constant rate period) 
and the specific gravity of the different woods when the moisture 
movement was confined to the longitudinal direction. 

The rates of moisture movement in the longitudinal direction 
varied from 1.2 to 25.5 times those in the radial and tangential 
directions when 50 per cent of the total removable water remained 
in the wood. Although the differences between the rates of move- 
ment in the different structural directions were generally slightly 
less when 25 per cent of the total removable water remained in 
the wood, the values were of a comparable order of magnitude. 


The average rates of moisture movement in the longitudinal 
direction were 5.9 and 4.8 times those for moisture movement in 


the radial direction when 50 and 25 per cent of the total remov- J 


able water remained in the wood, and were 9.7 and 7.8 times those 
for moisture movement in the tangential direction when the same 
amounts of total removable water remained in the wood. The 
rates of moisture movement in the radial direction varied from 
0.2 to 4.9 times those in the tangential direction, with respective 


average rates when 50 and 25 per cent of the total removable J 
water remained in the wood, of 1.9 and 2 times those in the tan J 


gential directions. 


An exponential relationship was found to* exist between the § 
rate of moisture movement in the longitudinal direction and the § 
specific gravity of the different woods when 50 per cent of the J 
total removable water remained in the wood. Evidence was prt § 
sented that the same general type of relationship exists betweeo § 


the rate of moisture movement in the longitudinal direction and 


specific gravity when 25 per cent of the total removable water § 
remained in the wood. Likewise, the same general type of rela J 


tionship seems to apply for moisture movement in the radial and 
tangential directions when 50 and 25 per cent of the total remov- 
able water remained in the wood, although there were appreciable 
deviations from the general rate of moisture movement—specific 


—— a 


gravity relationship for moisture movement in the radial and tas § 


gential directions. (Continued on page 168) 
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® At its low price of $695 f.o.b. factory, the new 6-foot 
McCormick-Deering No. 61 is the greatest combine value 
on the market today. 

Check over the grain-saving features listed here. Then 
consider these extra-value facts: The No. 61 cuts and 
threshes 15 to 25 acres a day at a saving of 12 to 15 cents 
a bushel in wheat, compared to the binder and thresher 
method. It makes the harvest a family affair. It eliminates 


the use of twine, and shocking and stacking. 


Harvesting and threshing costs are cut to the bone with 
the McCormick-Deering No. 61. Ask the International 
Harvester dealer about it. The No. 61 can be purchased 
on the Income Purchase Plan. Other sizes also, up to 


-16-foot cut. 


INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 


180 North Michigan Avenue Chicago, Illinois 


oo 


ONLY THE McCORMICK-DEERING 


No. 61 GIVES YOU ALL OF THESE 
FEATURES IN A 6-FOOT COMBINE 


@ Patented open-end auger. 


os Rub-bar cylinder. Does not chop 
straw. Simplifies separation and 
is easily adjusted. 


€) Straight-line threshing. No right- 
angle turns or bottlenecks to cut 
capacity. 


© Extra-value construction. 


© Rotary, 3-section, all-metal 
straw rack. 


@ Designed for engine operation 
as well as power drive. 


we Simple to operate and adjust. 


© Handles all small grains and 
seed crops. 
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The requirements of good practice 
in modern farm building construction 
include reasonable first cost, simple 
application, and lowest possible main- 
tenance cost. All these requirements are satisfied by 


GALVANIZED SHEETS 
for ROOFING and SIDING 


on all kinds of farm buildings. Their use is rapidly 
extending, as business farmers everywhere recognize 
their value. . . . Why are over half a million tons of 
Galvanized Sheets used every year on farm buildings? 
The answer is found in the list of important advan- 
tages given below. 


e Sirong 

e Attractive 

e Convenient 

e Easy to Use 

e Economical 

e Fire - proof 

e Lightning - proof 
® Decay - proof 


To this list may be added Remarkable Durability, 
when specifications call for 


SEAL of QUALITY 
2 oz. Coated 


So COMINS UA] The SUPER SHEET 
OTS for SUPER SERVICE 


The heavy coating of ZINC, 2 ounces per square 
foot, is a guarantee of practically a lifetime of rust- 
free service under average rural conditions. 


Everyone interested in better farm structures is 


urged to obtain detailed information on galvanized 
sheets from the 


American Zinc Institute 


CINCORPORATED) 


60 East 42d St. New York, N. Y. 
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Agricultural Engineering Digest 
(Continued from page 166) 


Corn Dryine, F. E. Price and I. Branton. Oregon Sta. Bul, 
352 (1937), pp. 30, figs. 20. This publication discusses the gen. 
eral subject of the dehydration of corn and reports the results of 
experiments with the process with particular reference to it; 


economic aspects. The height and the width of the corn colum & 


do not affect the efficiency of the drier. The thickness of the 
column of corn, however, was found to be very importan:. A 
maximum width of 36 in is recommended, as it would be difficult 


to support the hardware cloth sides of a wider column. An analy. & 
sis of data from 36 tests with the continuous-process shelled-com & 


drier indicates that three variables materially affect the moisture 
differential across the column. These variables are (1) the thick. 


ness of the corn column, (2) the temperature of the air entering J 


the drier, and (3) the air velocity through the corn column. The 


slower the air velocity through the column at any given drying § 


temperature and column thickness the greater will be the moisture 


differential across the column. A comparison of two groups of § 
tests made when using a 4-in column of corn demonstrated the J 


effect of air velocity. The average temperature of the series of 


4 


tests was 170 F. An increase of the air velocity from 88.4 to 1065 § 
ft per minute per square foot of column area, which amounted to J 
a 20 per cent increase, decreased the moisture differential across § 
the column by 41 per cent, which was 12 per cent less than the § 
previous moisture differential. A static pressure of 0.7 in of water 

is required to produce an air flow of 90 cuft of air per minute J 
through a square foot of corn column. The total static pressure J 


which the fan must operate against will be approximately 1 in of 
water, as a pressure of from 0.2 to 0.3 in of water will be required 
to force the air around the furnace through the duct system. 
The two most important factors affecting the quantity of com 
which can be dried in a shelled-corn drier are first the temperature 
of the drying air, and second the velocity of the drying air in the 


column. The air temperature should be kept as high as practicable § 


in order to get the maximum output from any given size of drier. 
A temperature of from 170 to 180 F is recommended. To keep the 
moisture differential across the column of corn at 4 per cent or 
below requires that an air volume of approximately 90 cu ft per 
minute be maintained through each square foot of corn column. 
At this velocity through the corn column the exhaust air retains 
considerable drying capacity and requires a relatively small aimount 
of heat to bring it up to the operating temperature of the drier. 
The amount of heat required to dry one ton of shelled corn from 
30 per cent moisture content to 12 per cent moisture content in a 


continuous-process drier was found to be approximately 1,334,000 § 


Btu. The power cost for driving the fan, operating the grain- 
removing mechanism, and elevating the grain into the drier was 
approximately 40 cents per ton at an electrical rate of 3 cents per 
kilowatt-hour. 


General information is given also on operation. 


Literature Received 


CASEIN AND Its INDUSTRIAL APPLICATIONS, by Edwin Suter- 
meister and Frederick L. Brown. Second edition, 433 pages, 
614x9 in, cloth bound. Subjects covered include casein in milk and 
its isolation, organic chemistry, physical chemistry, manufacture, 
testing and analysis, storage, casein plastics, casein glues, casein in 
paper making, casein paints, casein in the leather industry, alimen- 
tary and medical uses, and miscellaneous uses and statistics. In- 
dexed. Reinhold Publishing Corporation (New York City), $6.50. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are qualified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to be re- 
ferred to members listed under ‘‘Positions Wanted."’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unless 
additional insertions are requested. There is no charge for notices pub 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


“a —— 


POSITIONS WANTED 


AGRICULTURAL ENGINEER with bachelor’s degree who has 
had practical experience on a farm, has worked on soil erosion 
control under S.C.S., has had extensive experience at blueprinting 
and worked in the branch house of a farm machinery company for 
6 months, desires position in some branch of agricultural engineet- 
ing. Age 24, physically perfect, and will go anywhere. Excellent 
references. PW-302 
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